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PREFACE 



The first 'Tower Kink Book,'* published in April, 1917, 
and re-issued since in five successive editions, was such an un- 
qualified success that we have had many requests for the pub- 
lication of a Second Power Kink Book, along the same lines and 
containing the most recent contributions to emergency power- 
plant practice. 

The new conditions under which power-plant work must be 
done— conditions which call for the strictest economies in time, 
labor, fuel, power and material — ^make the appearance of this 
new book extremely opportune. 

In sending it forth, the editors trust that it will prove a 
worthy successor and companion-book of the earlier publication. 

The object of these kink books is to preserve, in a convenient 
and permanent form, the invaluable home-spun ideas which 
resourceful readers of Power have contributed to its columns — 
ideas by means of which they have successfully met difficult situ- 
ations and solved unusual problems unexpectedly arising in 
their work — situations and problems that are likely to confront 
every power-plant man, at any time. 

When a man wants a kink, he wants it in a hurry ; and it is 
not always easy for him to locate in the files of Power something 
that he remembers to have read that he can apply to the situation 
at hand ; and, too, unfortunately, everyone does not have such a 
file. The Kink Books enable him to lay his hands on these ideas 
immediately. 

The spirit of the times is reflected to some extent in this 
Second Kink Book in two ways : Many of these new kinks de- 
scribe methods for improving plant economy — ^and plant econ- 
omy is the slogan of the hour. Others suggest ideas for making 
tiuick repairs on ** patch jobs'' — ^ideas the use of which will 
make it possible to keep the machine, or even the whole plant, 
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from being shut down for a prolonged period, on account of 
the difficulty, now so prevalent, in getting repair parts promptly. 
The editors hope that when the next Kink Book appears, 
it will contain some of YOUR favorite kinks which you have 
been good enough in the meantime to let them buy from you 
for the benefit of Power's readers. 

The Editobs. 

New Yobk, 
September, 1018. 
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SECTION I 



ENGINE-ROOM KINKS 



EirOINE-SOOH BITIES 

Emplotbes should be strictly forbidden to enter the engine 
room except for a special mission, and then should remain only 
as long as necessary. 

The engineer should not be permitted to leave the engine 
room until some other attendant who is thoroughly familiar with 
the engine, valves and signals is present to take charge. 

No person other than those responsible for the operation of 
the engines should be allowed to touch any valves or other part 
of the mechanism or approach any moving part 

No one except the attendants should be permitted to go inside 
the railings or ui>on footways when the machinery is in motion. 

The safe speed for each flywheel should be known, and in no 
ease should this be exceeded. Flywheel revolutions should be 
recorded every day in order to make sure that the engine is 
not running over the speed limit. 

All parts of engines and accessories should be frequently 
and thoroughly inspected, and daily tests should be made of 
the governor mechanism and automatic engine stops. 

Under no circumstances fibould engines be started until they 
are thoroughly cleared of water by alternately blowing live 
steam through each end of the cylinders, and tJie steam pipe and 
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cylinders thoroughly drained of water. The drip should be left 
open until the load is put on and then closed. Be sure to warm 
the engine cylinder at both ends. 

In shutting down, the drip valve should be left closed until 
the engine is stopped. If the throttle is equipped with a bypass 
valve, the throttle should be closed and engine stopped with the 
bypass. This gradually stops the engine, avoids the pumping 
effect of the piston and prevents water being drawn into the 
cylinder. 

Never attempt to **bar" a flywheel around nor pull an 
engine off center by grasping the belt when the steam pressure 
is on. 

Never start to take cylinder head off or piston out of a 
cylinder without making sure that the throttle and exhaust 
valves are shut tight and locked and the drains wide open ; nor 
without trying the indicator cocks to see whether there is any 
pressure on. 

Never stop- the air pump before stopping the engine (con- 
densing), as the condenser and exhaust pipe may be flooded and 
overflow into the cylinder. 

All steam traps should be kept clean and in working order. 
Should a trap get out of order, and it be impossible to repair 
it at once, the bypass should be opened sufficiently to pass off 
all water which might collect. 

Leaks in pipes, flanges or gaskets should be repaired at the 
earliest possible time. 

In turning steam into a cold line, aU available drips should 
be opened. The line should be warmed by opening the bypass 
where possible or by opening the stop valve sufficiently to warm 
the line slowly. Never open the main, valve until certain that 
the line is thoroughly hearted. An inexperienced attendant 
should not be allowed to turn steam into a cold line until prop* 
erly instructed. 

Automatic valves should be frequently examined to insure 
their proper action in an emergency. 

Under no circumstances should vacuum breiakers, governors, 
engine stops or other safety devices be blocked or otherwise 
made ineffective. If such apparatus is out of order, it should be 
repaired at once. 

Do not stand in Iront of Cylinder head of engines. 
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Do not place any material, tools, etc, oil platforms or stairs 
aroond engine. They might fall off and injure someone below. 

Never work in a gas-engine room alone ; always have a helper 
with yon. 

If yon find a man overcome with gas, get him into the open 
air at once, send for the doctor and notify the foreman. 

Smoking and open lights should be forbidden aroond gas 
machinery and gas pipes ; otiierwiae an esplt^on might occur. 

FTTIX TESFOBIUKCE BECOEDS 

The steam and voltage charts shown in the illustration (com- 
bined to save space) are samples of everyday work. The blanks 



RBCOBDS OF 8HIFI3 inLL£a> IN ON CHABTS 

are first filled in with the names of the engineers and firemen, 
and the eoal uped is of course put down at the end of the shift. 
The hourly ammeter readings are marked on the voltage chart 
by points on the even hoar lines, then joined by a line so that 
the lai^r chart shows both the voltage and ampere readings. 
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The consciousness that one's name is exhibited on the chart 
acts as a stimulant. The records are easily inspected and 
compared. 

CONBEHSEBrTUBE SCKAPEB 

Numerous methods for cleaning condenser tabes have been 
described in Power, each having found favor with the user. 
One method is to push or pull a scraper through the tube. This 
has been improved upon by introducing a ^ream of water into 
the tube while using the scraper. The way it is done is as 
follows: A scraper, such as is shown herewith (a manufactured 
product) y is fitted with a V^-in. pipe shank and secured by pinch- 




CONDBNSBB-TUBE SCRAPER WITH WATER SHANK 

CONNECTION 

ing the pipe tightly against the protruding loop of the scraper 
end. On the outer end is a %-in. bushing, in the rim of which 
three ^-in. holes are drilled equally spaced around the circum- 
ference. In the bushing a %-in. pipe is screwed to the end of 
which a hose is attached for supplying water. The pipe is, of 
courae, long enough to reach easily through to the back end of 
the condenser. Water, flowing through the shank, assists in 
forcing the sludge along with the scraper. 

A LOOSE CEAETEFIir BITSHEI) 

After several days of unsuccessful effort to locate an unusual 
knock in a 16x36-in. engine, the crankpin was found to be 
loose in the disk. The plant was isolated, and no material large 
enough to make a new pin could be obtained in less than ten 
days. It was therefore decided to turn the shank of the old 
pin down ^ in., shrink a steel bushing over it and dress it down 
to 0.0025 in. larger than the hole in the disk for a ''shrink 
fit." The illustration shows how the disk was brought to a duH 
red heat without removing the crankshaft from the engiiie. 
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A portable foi^ was blocked in position near the cranfc diiA, 
and the fire deflected so afl to blow against the disk and through 
the hole. A few bricks were necessary to build np the sides of 
the forge opposite the disk, and hj constantly wetting the coal 



BUSHED FIN ilJD MKTHOD OF HEATING THE DISK 

above the fire it was kept in the form shown for three hours. 
During the process a stream of water was played over the main 
bearing to prevent injuring it. The pin was driven in with a 
slei^, resulting in a perfect job. 

ASCEQTUSQ AS EHOINE POUHSATIOK 

Reinforcing an engine and generator fonndation, that was 
satisfactory until water seepage from a pond near-by rose around 
the base to within about a foot of the surface of the ground 
throi^;h the soft alluvial soil, was accomplished as follows : It 
was decided to spread the foundation bearii^ surface over a 
much larger area and also tie it to the concrete walls of the 
building. This was done by excavatii^ below the bottom of 
the fonndation and under its e^ies about 2 ft. Well'inixed 
concrete was packed in this excavation for about 2 ft., after 
which large stones were added with sufScient concrete to form 
a firm bond with the foundation. The surface of the old con- 
crete was well picked and washed and the water kept out of th« 
. pit viUi pomps. After the excavation was filled with concrete 
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and lai^ stones and allowed to set, a concrete floor was placed - 
on top and carefully reinforced and bonded to the foundation 
and to the walls of the hnilding. 



ENGINE PODNDATION RBINFOECED WITH CONCRETE 

The Quit has been in continuous operation since this work 
was done and no motion or vibration of the foundation or floor 
is apparent, although the load on the machine is heavier than 



OFEBATma A FTJEL OIL ENOnTE ITNBEE DIFETCULTIES 

One of the mottoes of every power plant should be, "Keep 
the engine running, if possible with safety," as even a short 
shutdown at the wrong time is often costly. A ease in point 
occurred in a plant with a 250-hp. twin-horizontal four-stroke- 
cycle crude-oil engine, furnishing power for a mill that crushes 
ore and separates the metal and also drives a compressor that 
furnishes power for the mines. Delay in receiving a tank car 
of crude oil necessitated the use of distillate, with a specific 
gravity of 43 deg. Baum€, for six days. The following points 
were noted in the operation of the engine: Contrary ia what 
might have been expected, a higher spray pressure was neces- 
sary to prevent smoking in the exhaust than was customary 
when running on crude oil. The fuel consumption was about 
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20 per cent more with the distillate. The spray valves had a 
tendency to become filled with carbon quicker with the distillate, 
and the temperatures of the cylinders were slightly higher. The 
timing of the engine was unchanged, firing about 7^ deg. before 
the center with an engine speed of 200 r.p.m. 

Shortly afterward a heat crack developed in the cylinder 
liner due to insufficient cooling. The water had not been soft- 
ened and contained a large amount of scale-producing matter, 
which rendered efficient cooling difficult. A new liner was or- 
dered to be sent by express. The crack kept enlairging, however, 
allowing more and more water to enter the cylinder, and it was 
decided to cut the cylinder out. The engine was shut down, 
and all the water, high-pressure air and oil connections blocked 
off, and the intake valve removed from the cylinder with the 
cracked liner. The engine was then started up on the good 
cylinder (left-hand) and ran thus for five days, under reduced 
load, of course, but none of the bearings showed signs of over- 
heating. The regulation was not as good as when operating with 
both cylinders, and the fuel rate was slightly higher than usuaL 

HOT OAS-ENOINE-BEABIirO BEMEBY 

On a gas engine direct-connected to a 1200-kw. generator, 
the main bearings ran hot although they were water-cooled by 




SECTION THROUGH GAS-BNGINB BEARING SHOWING 
LOCATION OF BRONZE STRIPS 

means of a series of brass pipes shown at A in the figure. The 
pipes were connected by return bends and embedded in the 
babbitt metal. 
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Different miztnrtt of babbitt in the bearing and Tarions pres- 
snres on the cooling wat«r did not remedy the trouble, the worgt 
part of which VM that tiie babbitt wore down qaickl7, throwing 
the generator's armature oat of the polar center, oooseqnentlT' 
changing the magnetic poll between th« field poles and the 
armatare. A series of soft-bronae grids, or strips B, were put 
in the bearing and babbitt poured aroond them aa shown. The 
bluings, where necessary, were Bcn^>ed to a good fit. Since 
mafcing this improTement, no tronble ha< been experienced. 
These strips help the babbitt to stand up under the heavy 
pressaree, the babbitt particlea embed themselves in the bronze 



WATES-7ACKET£D PHIiOW-BIOGE CAP 

The pillow block of a 30 x 42-in. rolling-mill engine was in 
the habit of running hot; in fact, it required close attention and 
a lot of oil, and oecasionally some cylinder oil, to keep it from 



PILLOW-BLOCK CAP COOLED BY ClBCDLiTDJa WATBB 

smoking and throwing babbitt. It was cured hy circulating 
water in the cored-out space in the bearii^ cap through a ?^-in. 
pipe. The bolt holes were in solid metal, and there was a vertical 
cast-iron partition in the middle, but the core was nearly the 
size of the babbitt area so that there was plenty of cooling 
surface. The rough core holes were stopped With wooden plugs 
into which small iron wedges were driven, on the principle of 
securing a hiunmer handle. Four holes for %-in. pipe were 
drilled and tapped and piped so that the water entered at tha 
bottom of the apace next to the flywheel, discharging from the 
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top to the bottom f^ tbe crank side, as sbown, and ant at the 
top, after which the bearing was the least of the engineer's 
troubles. 

HTBTTS OH BABBITTDTQ 

"When babbitting a solid bearing, put a little white lead on 
the mandrel and no trouble wiU.be experienced in removing it 
after the metal is poured. When the babbitt apace ia quite thin, 
pat a little rosin in with the babbitt, and it will poor true and 
even. 

The metal of the shell and the mandrel ahonld be thoronghly 
heated before the metal is poured, to avoid chilling and excessive 
contraction of the babbitt avr&j from the diel' 

FACxnra cosdensee tvbxs 

It ia eai^ to pack condenser tubes with a tool made as shown 
in the illustration. The smaller diameter is a neat fit in the 



GCIDn FOB PACKING AROUND CONDENSBR TDBGS 

tnbe, and the shonlder is the thickness of the tube wall, therefore 
the larger diameter is equal to that of the outside of the tube, and 
is slightly tapered toward Uie end so that the packii^ will draw 
up snug around it as it is forced forward. Place the tool in 
the tnbe with the ahonlder resting against the end of tube, place 
the packing on the conical part of tool next to stuffing-box, then 
with a short piece of pipe of the right size over the end of the 
tool, drive the packing into the stofflug-box with a li 
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CUBE Foil "SATTimO" OOVEENOSS 

• 

Among the earlier types of centrifugal flywheel governors 
there were some of **f earful and wonderful*' design — an ap- 
parent maximum of links, pins and levers. To keep the ** rattle'* 
out of such a governor is the despair of the engineer, but most 
of it can be avoided, no matter how badly the pins or eyes are 
worn, by the simple expedient of unbalancing the tension on the 
two springs or making one weight considerably heavier than the 
other. The action then is, that the heavier weight or the one 
having the lesser spring tension will exert a greater force out- 
ward, taking up all the slack, while the one with the greater 
proportionate spring tension will lag as the engine speeds up. 
As the engine slows, the stronger spring tension will pull its 
weight inward first and thereby still keep the tension on the 
pins in the same direction, preventing the rattling sound pro- 
duced when both weights and both springs are nearly equal. 

This, of course, is contrary to the positive instructions that 
the springs must be adjusted to *' exactly equal tension," but 
no diflSculty has ever been experienced with the foregoing ad- 
justment and a number of noisy governors have thus been made 
to run quietly notwithstanding the pins did not fit the eyes 
much better than the proverbial ** rat's tail in a well." The 
question might be raised, ''Why not bush the links and make 
new pins?" but not every engineer has the means at hand or 
the funds at his disposal for such work. Besides, it is hard 
to tell just what degree of *' rattle" he considers permissible 
before such work is justified, while the '* anti-rattle" adjustment 
is always in order and is like the operation of a (Westinghouse) 
single-acting engine in that the bearings may be loose and the 
machine still operate quietly. 

As to throwing the governor out of adjustment or impairing 
its sensitiveness, it does not follow at all, and there is no reason 
why it should, because every active function is performed just 
the same. There is no risk whatever in gradually increasing 
the tension of one spring and slacking the other, to maintain the 
same speed, until the point of best operation is reached, and it 
requires no higher degree of skill than the successful adjustment 
of other parts of an engine. This brings up an interesting ques- 
tion, namely, How is one to know for sure that the tension 
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on each spring is just equal to the centrifugal force acting on 
the weight, when there are so many unknown elements entering 
inf Attest the foregoing, see the lengthy and withal good in- 
structions for adjusting shaft governors, means of ascertaining 
the weight and centrifugal force of the parts, etc., but if the 
author is candid or honest enough there will perhaps be ap- 
pended a footnote somewhat as follows: *' Owing, however, to 
several disturbing influences, a correction must be appUed to this 
theoretical total. Experience shows that adjustment cantiot be 
perfect until the engine is started and the shop adjustment 
changed to suit conditions, etc." So that the final adjustment 
is made to satisfy the best running conditions. 

INTEBirAL-COHBirSTION EC0N0U7 

A prime condition of high economy in any heat engine is 
the avoidance of heat waste. This is so obvious in steam-engine 
practice that it needs no comment, but it is doubtful if, outside 
of the field of vision of the designing engineer, it is so well recog- 
nized in connection with internal-combustion engines. Briefly, 
all the potential heat of the fuel that is not transformed into 
work given oflE at the shaft is wasted. While much of this waste 
is inevitable, some of it can be avoided. Heat not transformed 
into mechanical power passes away in the cooling water, in the 
exhaust and in friction and radiation. The friction of the piston 
and the bearings passes off in two directions — ^by direct radia- 
tion from the bearings principallyj, from the piston by conduc- 
tion through the waUs of the cylinder and to some extent by 
radiation from the interior. 

The internal-combustion engineer regards the operation of 
the engine in two ways — one from the viewpoint of indicated 
work on the piston and the other from the viewpoint of power 
delivered to the flywheel. From the viewpoint of indicated 
work, the heat of the engine is divided into three principal 
parts — ^work, jacket loss and exhaust loss. Eoughly, the divi- 
sion for the average engine is about even, or one-third to each. 
Taking the average tests of gas engines ranging from 6 to 
60 hp., the heat distribution runs 28^/io per cent in the ex- 
haust gases, 27Vio per cent in cooling water and radiation, and 
S^Vio P^^ ^^^ indicated work. The average mechanical effi- 
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eie^<gr of this same group of engines is aboat 85 |)%r amt. ThU 
eammary of heat losses gives a goal that the curator should 
strive to reach or surpass. Both exhaust and jacket losses may 
be increased by poor adjustment of valves or ignition or other 
derangepaeiiLt of the function of the cycle. Jacket loss is m- 
croased by keeping the jacket cooler than necesstuy. Exces- 
«ive friction is a source of loss that i^ottld not be tolei^^ited M 
^ai^ we)l-c<KQdi!tcted tt&gine ^oom. 

^r ^ Diedel '^^i||me the average heat distribution is: Ex- 
lilHii^ gases, 23 per cent; cooling water and radiation 34 per 
oent^ and indicated work, 43 per cent. The average mechanical 
eficiency of the Diesel is 78 per cent. The high friction loss 
as compared to that of the gas engine is due to the auxiliaries 
and especially the air compressor for injection. It is inter- 
esting to notice that the final efSciencies of the Diesel and a 
good gas engine of moderately large power are very nearly 
equal. The efficiency, based on the brake-horsepower, of the 
Diesel seldom exceeds 35 per cent, while gas engines of moderate 
size have shown total efficiencies of 32Vio P^r cent. 

The value of this knowledge to the operator will be appre- 
ciated when he realizes the fact that the efficiency of the engine 
depends upon keeping it in the very best of operating condition 
at all times. Excess of friction, improper cooling or any de- 
rangement of the valve or ignition mechanism is shown promptly 
in an increased fuel consumption. Consideration of heat wastes 
shows the engine designer opportunities for improvement. 
One of the most promising fields of endeavor appears to be 
along the line of cutting down the exhaust waste. The method 
that gives the greatest assurance of improvement is complete 
expanffl(»L It has been attempted, but there is one serious 
stumbling block in its path, and that is friction. It is an easy, 
matter to increase the indicated efficiency by expanding beyond 
the pressure at which the exhaust is released ordinarily; but 
to offset that gain, there is the increased friction of the engine, 
which is likdy to equal, if it does not exceed, the gain obtained 
by increased expansion. 
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13AD PACKING COBSITIOirS OVEBCOHE 

^0 hold the piston-rod packing in aa engine, cast two 
tings of babbitt to fit the rod closely and go into the stuflSng- 
box. One of these is put in the bottom or back end of the 
stuffing-box, then soft packing and last the second ring of 
babbitt. With the gland tightened up only moderately, the 
packing should not leak. 

EEMOVIKG PISTON-BOD PACKING 

Place the engine on the center toward the cylinder, remove 
the nuts which hold the gland in the stuf5ng-box, open the 
cylinder cock at the head end and close the one at the crank 
end, then give the engine a quick turn of about half a revolu- 
tion in the reverse direction and the air compressed in the 
cylinder will blow the packing out. 

This of course applies only to engines that are small enough 
to be turned over by hand, but it is preferable to blowing 
the packing out with steam, as it leaves the cylinder cool to 
repack and there is no danger of breaking the gland as when 
using steam. Care must be taken, however, not to let the engine 
turn a complete revolution or the gland may be jammed or 
broken. 

''SELF-MAEKING" PAPEB 

The so-called self-marking paper for indicator diagrams and 
other uses is a chemically coated paper that is easily marked 
by a plain brass or aluminum point. It is often used for 
taking indicator diagrams instead of the common paper card 
and lead pencil. The paper can be bought in sheets or it may 
be prepared easily and cheaply at home as wanted, by taking 
ordinary zinc white, which can be bought at any drug store 
OP paint shop, and mixing it with common thin mucilage into 
a thin paint and lightly coating the paper with it. "When dry 
it may be used as ordinary indicator-card paper, using a brass 
or aluminum point instead of a lead penciL 
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DKILUNG HOLES IN GLASS 

It is often desirable to make holes in glass, but few persons 
know how to do this. It may be done easily and conveniently 
without special appliances in the following manner: For small 
holes take an ordinary three-cornered file, such as is used for 
sharpening saws, and grind all flat sides to a three-cornered 
sharp point. Then put some spirits of turpentine on the glass 
and rotate the drill with moderate pressure. One will be sur- 
prised at the slow but satisfactory progress that will be made 
through the glass. The cutting edge of the drill should be 
kept wet with turpentine while cutting. The old receipt says 
add camphor dissolved in spirits of turpentine; but I find that 
the drill works well without the camphor. 

To make large holes, take a copper tube the size desired 
and rotate it upon the glass with moderate pressure, and keep 
it wet with fine emery and oil. It is best to cut from both sides, 
meeting in the center, but one should be careful to keep the 
drills rotating freely and easily, as any pinch or jam may break 
the glass. Finish the hole with a half-round file wet with spirits 
of turpentine. 

An ordinary twist drill can be used to drill glass, but it 
must be ground with considerable clearance, both on the cutting 
edge and on the circumference, as the least pinch will break 
the glass. Keep the drill wet with spirits of turpentine. 

P0INTES8 ON SOLDEBINa 

Where greater strength is required than is obtained with 
ordinary solder and where brazing or silver solder would not 
do because of the high temperature a strong solder can be had 
by using pure tin. It will be about twice as strong as conmion 
tin and lead solder and never turns black or disintegrates. 

A safe liquid flux for electrical soldering is made by dis- 
solving rosin in alcohol. A similar paste flux is made by taking 
chloride of zinc, which can be bought at any drug store, and 
rubbing it into a thick paste with common vaseline or petroleum. 
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TBUING UP BTTBBES PUUP VALVES 

Worn or warped rubber valves may be ref aced and made to 
do additional duty by tacking a sheet of sandpaper on a smooth 
board and, with the hands holding the valve flat and steady on 
the sandpaper with gentle pressure, rubbing the valve back and 
forth. This will gradually cut down the rubber so as to make 
a true face. 

A SECOND-HAND CONDENSEB OVEBHAITLED 

The pipes put over the stay-bolts between the tube sheet 
and the outer head of a surface condenser to act as distance 





CONDENSEB TUBE SHEET STAYS 



pieces were too short, so that when the nuts were jtulled up 
tight the bolts pulled the tube sheet outward and nearly off 
the end of the tubes, of course causing serious leakage. To 
correct this condition fifteen i^-in. rods were put through as 
many tubes, all packing ferrules slackened and the sheet was 
drawn back fairly straight. The distance pieces were aban- 
doned and the stay-bolts were threaded farther down, to take 
another nut on the inside of the head to take the place of 
the pipes, both shown in the illustration. It is obvious that 
with the head irregular in shape, it would be difficult to get 
all the distance pieces just the right length, but with the inside 
nuts on the stay-bolts, as described, the head is first put in 
place and the inside nuts adjusted to press lightly against the 
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head, by reaching in through the handholes or inspection doors ; 
then the outer nuts can be put on and tightened up without 
fear of buckling or pulling the tube sheet out of true. After 
once locating the inner nuts, the head can be taken off and 
replaced without disturbing them. 

When the tube sheet had been stayed in the manner de- 
scribed, the through rods were taken out, and the condenser 
has given no trouble since. 

CLEANING CONDENSEB TVBES WITH XITBIAnC ACID 

Cleaning condenser tubes with muriatic acid is found to 
be effective and economical in many plants, and not injurious 
to the tubes. 

In one supplied with a lime-softened water averaging 
about six grains of scale-forming matter per cubic centimeter 
and, like all lime-softened waters under certain conditions of 
heat and pressure, there is a tendency to deposit carbonate 
of lime on the surface of condenser tubes which in time be- 
comes more or less serious. Two of the pumps are equipped 
with condensers containing approximately 1400 one-inch tubes 
about 7 ft. long. In a year's time these tubes become so 
coated over as to drop the vacuum from about 28 to 24 in., 
and therefore require attention. For the last two years the 
method of cleaning these tubes has been to disconnect the con- 
densers and swing them clear of the suction connections, apply 
blind flanges to the inlet and outlet sides and fill them up with 
water to which has been added a first dose of 20 to 25 gal. of 
muriatic acid. Steam lines are connected in and this charge 
is boiled two hours or so till the acid has be^i used up, then 
more water and acid added, say S to 7 gal., till tiie tubes are 
boiled clean. Usually about 55 gal. of acid is sufficient, and 
boiling greatly hastens the work; a day is usually ample time 
to do a good job. This method has worked equally well in 
cleaning the oil-cooling tubes of a turbo-generator. 

Where the type of the condensers does not readily admit 
of their being removed, the acid is sprayed on with a force 
pump, a small fan being set up behind the m^i manipulating 
the spray, to carry the fumes of the acid through to the other 
side and away, works satisfactorily. 
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PLTOOED HOLES IH PISTON 

A rather dull thumping in the cylinder as the piston came 
to the head end of the stroke indicated that something was 
wrong, so the cylinder head was removed and a hole was found 
in the piston about % in. in diameter with a crack extending 
on each side. The hole was reamed out and a 1^-in. flush pipe 
plug screwed in and a %-in. hole drilled at each end of the 
crack to prevent its extending further. There has been no 
trouble with it since. 



To remove broken taps or drills, wet for a few hours with 
ordinary muriatic acid which will slightly dissolve the steel and 
make the broken tool smaller, thus making it more easily re- 
movable. 



SECTION II 

BOILER ROOM KINKS 



AIB COHTBOL FOB TUBE CIEAHEB 

In operating a compressed-air tube cleaner attached to a 
14-ft. length of 1-in. pipe one man had to open and close the 
air valve every time the cleaner was changed from one tube 
to another. An old whistle valve screwed on next to the tube 
cleaner, as shown, made it possible to leave the valve on the air 




WHISTLE VALVE ATTACHED TO TUBE CLEANBB 

line open. When the cleaner enters the boiler tube, the lever 
on the whistle valve bears against the tube and opens the valve, 
admitting air to the cleaner. When the cleaner is withdrawn 
from the tube, the spring closes the valve. 

ADVASTAOES AND DISABVANTAOES OF BEVELED BOILEB 

JOINTS 

When an ordinary lap joint such as is shown in section at 
a is subjected to tensicm in the direction of the plates, there is 
a tendency to distort the joint as shown at 6. This tendency 
may be partly relieved by bending the plates to the distorted 
form before they are riveted together. Its disadvantages, com- 
pared with a plain lap seam as shown at a, are that the rivets 
are subjected to tension as well as shearing and there is con- 
siderable bending action, with much greater tendency to open 
the joint and cause leakage. The beveled-lap joint has advan- 
tages for use as the longitudinal seam of cylindrical shells like 
circular firebox sheets that are subjected to a collapsing pressure 
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that is best resisted by true circular form. With a beveled-lap 
joint the circular form of the shell may be made continuoua 




through the joint, as shown at c, whereas with the plain lap. 
joint the sheets are eccentric, as shown at d, and the construction 
does not admit of true circular form. 



''SPECTACLE" BOHEB PATCH 

The boilers of one of the interned ships lying in an American 
port were wrecked, intentionally^ by drilling a series of holes 



V-/ \^ 








Q'QP O O 




o o © ®\^io o 




9 O O O ^1 









PATCH BTVBTED ON OTEB DAMAGED TTJBB gHEBT 



90 SECOND POWER KINK BOOK 

in the tube sheets, as shown at A, and driving in taper drifts. 
It was evidently thought that repairing would require new 
heads, which would cause considerable delay in case the ship 
was seized to be put into commission. The new chief engineer, 
instead of waiting for new tube sheets, patched the old ones by 
means of what he called ** spectacle" patches riveted on over 
copper sheet packing, calking the edges where necessary and 
inserting some new tubes, expanding and swaging the ends over 
the patches at the points of fracture in the tube sheet. It 
proved a quick and good job. 

A FOULED FEED-WAT£E HEATEB 

Considerable is written about the necessity of keeping the 
heating surfaces of boilers and the cooling surfaces of surface 
condensers clean, but little is said about cleaning and heating 
surfaces of the closed feed-water heaters. 

Comparing the temperatures logged a couple of years back 
indicated that there must be some badly fouled tubes and there 
was no record of cleaning the heater to be found. The best 
results were 180 deg. with a back pressure of 10 lb. under 
normal conditions. On examination matters were found worse 
than expected. The surfaces of the tubes near the exhaust 
inlet were heavily coated with grease carried in with the ex- 
haust steam and at the bottom of the heater there were lumps 
of heavy black grease and sediment. 

The heater was filled with water to within a few inches 
of the top, and 25 lb. of a standard boiler compound was 
mixed and added to the water. Steam was admitted to the 
bottom of the heater through a hose connected to live-steam 
pressure of 25 lb., and the overflow of scum and dirty water 
was allowed free escape from the top of the heater. During 
each of the first six hours more compound was introduced at 
the rate of 5 lb. an hour. The condensate from the steam 
used for boiling kept a steady overfiow for ridding the scum; 
after 18 hours' boiling the steam hose was disconnected and 
the heater fiushed out with clean water under 60 lb. pressure. 
When the heater was put back in service the feed temperature 
ranged from 210 to 240 deg. F. with a back pressure of 8 to 10 
lb. gage. 



BOILER-ROOM KINKS 



BOIIEE'COMFOtmD FEESEB 



The illustration shows a boiler-compound feeder that is easy 
to make and satisfactory. It operates hy the condensation of 
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FEEDER JIADE OP OKDINAKY PIPE FITTINGa 

the Steam and is made up of ordinary pipe and fittingg that 
require no description. The condenser pipe leading from the 
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dome or steam space should be abont 6 ft. above the water level 
in the boiler to produce a working head. To fill, close valves 
A and B, open drain and ^r cocks C and D, close the drain 
cock G and fill by means of the funnel through valve E. When 
full, close the wr cock D and valve E, open valve B and regu- 
late the rate of feed hj valve A. 

COHFOinn) KIXINO AITD EEEDDTa TAHXS 

The illustration shows an arrangement of tanks for mixing 
and feeding boiler compound. Circulaticn through the tank 



BOILER-COMPODND FEEDEK 



is obtained 1^ partly closing the valve in the main-feed line 
to the boilers. The piping arrangement shown is only intended 
to convey the general idea and may be modified to suit con- 
ditions. 
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maK- Ain> low-wateb aiakk 

The illustration showa without the need of much ezplana* 
tion a device for ringing an alanu bell when the water in a 
tank is high or low. As the water and the float lower, the 
cross-piece or disk on the end of the rod completes the electric 




FLOAT-OPERATED HIGH- AND LOW-WATER AI.AKM 

circoit at the contacts, which causes the alarm bell to ring. 
When the water rises to a predetermined point, contact will be 
made at the other terminals and the high-water bell will ring, 
giving notice that it is time to stop the pump. Two bells are 
shown, but both of the contacts can be conneced with the same 
bell if desired. 



A DAKOEEOUS BOIIEB-ROOM FRACIICE 

A boiler-room practice in some large manufacturing plants 
of the South does not seem good and should be discouraged as 
both dai^rous and uneconomical. It is that of permitting 
boilers to float on the line for lengthy periods when they 
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are not being fired or even kept hot by a banked fire. The 
idea in doing this is to always have the boilers hot, ready to 
put into service. 

Very often the boilers are permitted to fill with water by 
condensation or through leaky feed valves until there is a con- 
stant stream of hot water being fed from the feed pump through 
the boiler directly into the steam header. And it does not take 
long to waste a ton of coal under these conditions, to say 
nothing of the danger from water in the piping and machinery. 



BBICE-iniED ASH HOFFES 

In some automatic stokers the ashes from the fire fall into 
a receiver or hopper below. These ashes may be left in the 
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BRICK-LINED ASH HOPPER 

hopper two or three hours before being removed and carted 
away. The hopper is made of cast-iron plates which, if not 
insulated, come in direct contact with the hot ashes and become 
warped and are soon put out of commission. The illustration 
shows an ash hopper fitted with a firebrick lining to protect 
the iron plates that is found satisfactory. 
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FIEEBOOU LOAD TELEQRAFH 

It is ooDTement for the firemen to know what load is being 
carried in the engine room, but sometimes rather inconvenient 
to keep Uiem informed. Various devices are employed for tiiis 
purpose. The one shown was used in a certain power plant. 
A box with numbers from 1 to 3 and 1 to 9 painted on its 
glass front, with a small lamp back of each number, was 



EINOINS-KOOM SWITCHER AND BOILBB-BOOM LIQBTS 

placed in plain view of the firemen in the boiler room, and a 
bank of twelve single-pole switches, each one corresponding to 
a number on the board in the boiler room, was placed handy 
to the engine-room operator, the upper row to show the load in 
thousands and the lower row, in hondreds. As the switches 
were tnmed on, the corresponding lamps lit up, informing the 
firemen of the load carried. 

A handy bank of switches may be made out of an old rheo- 
stat with a lamp connected to each contact button and to a 
common return wire at the lamp bank. There are enough contact 
points so that the numbers can progrras all the way by hundreds. 



SECOND POWER KINK BOOK 



BAFETT LATCH TOB. FUXUTACE DOOB 
The illostration shows a safety latch for boiler-fnmace doora 
that had been in use for two years; and in that time has given 



GENERAL VIMW AND DETAILS OB" SAFETY LATCH 

no trouble and required no repairs. The parts are shown in 
sufficient detail, with dimensions, to permit anyone to dnplicate 
it. 
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The object ifl to provide a latch that will hold the door 
closed and prevent the fire from being blown out into the 
fireroom in case of a tube failure, and at the same time one 
that is not cumbersome to manipulate. This device meets these 
requirements and is at the same time inexpensive to make. A 
slight pressure on the handle above the spring raises the latch 
so that the door can swing open. 

wABMnra up oesat affabatits 

An Orsat apparatus should not be placed where there are 
drafts, otherwise errors will occur. In one plant, however, the 
most convenient place for it is where there is a steady draft, and 
in order to offset the chilling effect the following is the practice : 
Fifteen minutes or so before taking the COg reading, the fire- 
man fills the burette and leveling bottle with hot water so that 
the jacket will be warm and the gas, on being pumped in, will 
not have a tendency to chill. 

CLEAimrO BEFOSIT FKOIE EOONOMIZEBS 

In working economizers the soot comes off the tubes and the 
flue ash lodges at the base of the tubes and blocks the scrapers, 




CLEANING HOLES IN CASINO ABOUND ECONOMIZES 

necessitating occasional cleaning from the inside, which can 
be done only when the machine is practically cold, and it is 
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always a dirty job. To overcome this trouble li4-ui- boles may 
be drilled in the casing in line with the space between the 
tubes and about 6 in. above the bottom headers. By means of 
a ^-in. hooked rod and air or Bteam jets the space between 
the headers can be kept free of soot and in this way get the 
benefit of the full amount of heating surface. The holes are 
kept plugged when not in use. 

TEANSFBBJainQ COAL WITH SCBAPEB 

Obtaining labor is a serious problem, particularly about 
the power plant, and handling coal and ashes is a disagreeable 
job at the best, so that the following solution of the difficulty, 
with modiiicatiotts, may benefit others. 

Quite a lot of coal is stored at a distance from the boiler 



ORDINARY WHEEL SCRAPER FOR TBANSB^RRING COAL 

room, but no conveying system was put in, the management 
having depended on cheap day labor, but just now there is no 
such thing as "cheap labor" and the cost per ton of moving 
this coal was high, A scraper such as is used for moving 
earth in grading and excavating was seenrcd, and the work 
formerly accomplished by six to eight men was done with one 
man and a hoRe. The scraper of the type shown in the illustra- 
tion haudles about half a cubic yard at a load. 



SECTION III 

KINKS IN FUEL AND FURNACES 



LOCATION OF OIL BUBNEBS 

The proper location for oil burners varies with different 
types, and it is of considerable importance that they be placed 
in the best position, as failure to do so may cause trouble. In 
one plant a single-drum ** Franklin*' boiler was equipped with 
two burners of the **fantair' type in which the oil and steam 
leave the burner tip through two long, narrow, parallel slots, 
the oil slot located above that for the steam. In this particular 
burner the oil slot was enlarged by drilling small holes, four 
or five in number, causing considerable tendency to increase 
the flame length, as the oil emerging in a solid stream was 
not readily broken up by the steam. The burners being of 
the *' rear-shot" type, the tips were placed in small recesses in 
the front furnace wall and the air was admitted through checker- 
work beginning several inches forward of the tips. 

No trouble was experienced with burned or blistered tubes, 
but believing the atomizing type of burner to be more economical, 
they were substituted. The oil issues from these burner tips 
through a slot above the steam slot, but at right angles to the 
steam, atomization taking place very close to the tip. The new 
burners were placed in the same position as the old ones, but 
within a week three tubes were lost, having been burned through 
at a point about 5 ft. from the front water-leg. As the boiler 
was clean, the cause was not apparent, but after retubing, the 
same thing occurred again after several weeks run, and this 
time one of the new tubes was burned. 

Believing that the location of the new burners had some- 
thing to do with the trouble, they were moved forward 3 
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in. and the checkerwork was bo arranged as to permit some 
air to enter bacfe of the tips, the idea being that the wide short 
flame had been lifted npward by the force of the air current 
through the checkerwork and, playing directly upon the tubes, 
had caused them to bum. It was believed that air taken in 
behind the burner would rise and form an insulating film over 
the forward part of the flame pass, thus protecting the tubes, 
and that by moving the burners forward the velocity of the jet 
would be enabled to resist the force of the entering air current. 
Sesnlts have substantiated thia belief, as no further trouble 
from burned tubes has been experienced. 

HOLSIHQ TTF TEE CnSTAIN WALL OF A STOEES 

The illustration shows a way of holding the curtain wall 
of a Green chain stoker in place, independently of the areh. 



change: in sdppoet foe abcu and curtain wall 

The old way was to use the channels marked A and B to hold 
the T-bars (suspended under them) on which the arch brick 
are hung and upon which the curtain wall is built But when the 
arch bums out, down comes the curtain wall also. By adding 
another channel, marked C in the illustration, and cutting the 
T-bars and adding another clip, then bolting a 6-in. angle iron 
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on the back of £ so as to support the curtain wall independently 
of the regular support, the curtain wall will always be held 
in place and the arch can be replaced without disturbing it. 

PBOTECTION OF FUBJTACE WALLS 

In hand-fired furnaces with natural draft it is highly de- 
sirable to eliminate abrasion from firing tools and clinkers. 
Perforations in side walls are of little effect in furnaces of this 
type. 




FIO. 1. PERFORATED SIDE GRATE TO ADMIT AIR, OVER 

THE FtRE 

Fig. 1 shows side grates of special design, that not only 
overcome the clinker troubles, but also improve combustion con- 
ditions when the coal contains a considerable amount of volatile. 
By correctly proportioning the free area and height of these 
grates, the quantity of air entering over the top of the fuel 
bed is practically self-regulating. After a new charge, the fuel 
bed is thicker and offers greater resistance to the air than after 
the fuel is partly consumed. The air will seek the path of 
least resistance and, when the new charge of fuel is introduced, 
will pass through the openings of the side grates at a greater 
velocity at this time when it is needed above the fuel bed to 
consume the volatiles. The greater velocity will also help to 
effect a better mixture of air and combustible gases. The lower 
resistance of the fuel bed during the later part of the period 
decreases the inrush of secondary air through the side grates. 
This difference seems comparatively small, but has proved its 
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effectiveness in practice. Care must be taken to sapply tbese 
side grates with proper cooling surface. The proportioning 
of the cooling ribs and the air openings spell success or failure. 
In the furnace shown in Fig. 1 there is also provided a flame 
port formed by an arch over the bridge-wall, as a means of 



FIG. 2. SIDE GRATE VOR SLOPING FCBNACB 

enhancing the mixture of the furnace gasea and air. Openings 
are provided to hinder the formation of gas pockets. 

Fig. 2 shows a successful side-grate installation for a sloping- 
grate furnace. In this case the construction of the side grates 
is more simple. The only delicate point is the provision of 
sufficient cooling surface to prohibit excessive temperatures and 
early destruction of grates. 

HOISINa SAIIEFEB IK POSITION 

A damper control can be put in a cramped place if y^^-in. 
wire sash cord is used with "side pulleys" at necessary turns, 
and it will last indefinitely. Use a section of light chain down 
the boiler front, of a length equal to the travel of the damper 
lever, securing it over a hook at any desired damper opening — 
the chain serving also as an indicator of the damper position. 



KWKS m FUEL AND FURNACES 33 

The device shown at the right of the illustration is recom- 
mended for packing the water end of a pump. By its use 
one can drive the packing into place as fast as a helper can 
cut it It is a tapered wooden plug, the lai^ end of which is 
the same size as the body of the piston, with a hole in its center 



TWO SELF'EXPLANATOBr SCGGESTIONS 

of the same size as the projecting end of the plunger rod or 
the locknuta and deep enough for the plug to bntt against the 
piston. The packing rings can be easily slipped over the small 
end and driven into place by this means. 

OBSEBvnro suoEnro chiuhets 

Following are a couple of methods that may be employed 
to watch the smoke in a stack and assist in keeping it down to 
the proper density and that can be used in almost any plant, 
no matter how small 

One is to place a post in the boiler-house yard with a mirror 
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FIG. 1. SMOKE OBSERVATION lUBSOR IN THE YARD 



FIG. 2. 8H0EB OBSBBTATION PIPE IN STACK 
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attached to it and set at such an angle as will enable the boiler 
attendtot when standing in the doorway, Fig. 1, to easily ob- 
serve whether the chimney is smoking or not. 

The other is a 2-in. pipe put through the stack at such an 
angle that the fireman can see through it from the floor. The 
pipe has several large holes drilled through it to admit the 
smoke, but not large enough to aflEect the draft. An electric 
light is hung at the top end of the pipe, as shown in Fig. 2. 
When the fireman looks through the pipe, he can see at a glance 
whether the light is clearly visible or not. The clearness with 
which the light can be seen, of course, indicates the smoke con- 
dition. 

BTTBimrO NATUBAL OAS XTITDES BOILEBS 

A plant, containing 770 rated boiler horsepower, was using 
as fuel natural gas, at a pressure of over 15 lb. Three of 
the boilers had four burners each. It was found by several 
evaporation tests that by reducing the pressure to about 2 
or 3 lb. the equivalent evaporation was changed from 0.471 
to 0.494 lb. per cu. ft. of gas, the highest heating value of 
which was 619 B.t.u. per cu. ft. But with this pressure re- 
duction there was a reduction in the boiler horsepower from 
212 to 148, partly because the gas main leading to the plant is 
only 3 in. in diameter and the pressure change was made at a 
gas regulator about 1000 ft. distant, so that with the lower 
pressure the capacity of the line was reduced too much. The 
regulator was moved to the plant so that the 3-in. line carried 
the high pressure of the main. An additional burner was put 
under each boiler at the same time, and the rating of the boilers 
was easily developed. The fuel bill for the last few years has 
been about $10,000 annually, and the saving by these changes 
amounts to about $450 per year. 

KEEFina BECOBD OF BOHEB TTJBES 

The illustration shows two pages of the logbook of horizontal 
tubular boilers which is found to be an easy means of keeping 
a record of tubes, etc., and their condition. A notation in the 
logbook, giving the date of any work done or condition on in- 
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KETUBN-TCBCLAB BOILEB 



spection, is a record for future reference. Symbols may also 
be used on the sketch, 

BOUEB FIREBOX CffPSOVED 

The illustration shows a top view of an improvement in the 
shape of the fumsce under a return-tube boiler fitted with 



BETTEE EBSULTS WITH CORNERS FILLED IN AS SHOWN 

Stationary grates. The bricks on the side wall and front were 
chipped out, and others were placed so as to cut off or fill in 
the sharp comers of the box, at the same time cutting off but 
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little of the space. The object is to make it possible to clean 
the fire more quickly and to avoid the loss if these comers are 
Delected when cleaning or left uncovered when firing. The 
space behind the bricks was filled with pieces of brick and fire- 
clay, and the top was sloped so that no coal or ashes can gather 
there, 

OFEBATma FTTEI ECOVOHIZEBS 

It is a mistake to feed economizers with too cold water. 
Sweating may not occar with the feed at 120 deg. F. or there- 



rXPICAIi CHABT OF FKSD-WATEB TEHPERATtlBBI 

aboDts, but it is better to run it at 150 to 190 deg. and have 
a recording thermometer to show whether it is kept there or 
not, and it should be made easy for the operating ei^neer to 
keep it steady. The chart shown was taken at random from 
the files of a contributor to Power who says, "Since operating 
oar economizers with the feed-water temperature as high as 
shown, we don't know they are there." To accomplish this 
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have a hot-water storage tank connected with the heater 
which has enough capacity to run the plant at least twenty 
minutes in case the supply should fail. The float in this tank, 
which controls the rate of flow to the heater, should be adjusted 
to permit considerable variation in level in the tank before 
allowing a greatly. increased flow through the heater, and the 
feed-water controllers on the boilers adjusted to allow about 
6 in. variation in the water level between light load and full 
load; that is, the water level to run about 6 in. lower with 
full load than when the load is light. In the plant where the 
chart was made, part of the steam from the auxiliaries is 
under the control of a thermostatically operated valve, and the 
chart was produced with no attention whatever from the opera- 
ting force. The economizer tubes are clean, and soot does not 
stick to them. It is best to *' forget'* the fraction of a per cent 
saving to be obtained by running the water colder and allow 
considerable margin on the high side to prevent external cor- 
rosion. Internal corrofflon is then the only deteriorating factor 
and can usually be taken care of. 

The matter of operating economizers under low pressure, 
then boosting the pressure up to that required to feed the 
boiler, appears to be a needless complication that will afford 
only temporary relief at most. The tubes of an economizer 
for 200 lb. boiler pressure are usually tested up to 1000 lb., 
and after assembling the unit should be tested to 350 lb. pres- 
sure. Other operating conditions have far more to do with 
the success of economizers than the pressure. 



SECTIOIf IT 
KINKS IN PUMPS AND VALVES 



FEED-WATEE HEATER AND FIXTEE 

The illostration shows a heater and filter which can be bnilt 
of quarter-inch boiler plate or cast-iron plates and may be either 
round or square. A live-steam connection, with a reliable pres- 



HOHS-MADB FBED>WATBtB BBATKB JUTD FII/riSB 

Bure-reducing valve attached, supplies steam for heating the 
water when there is no exhaust steam. Traps dischai^ing clean 
condensate from live steam can be connected into part C, but if 
the condensate contains any oil it should go to compartment A. 
There are manholes in each compartment for cleaning, and 
drtuns to the sewer are provided, also an overflow pipe to the 
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sewer, in case the makeup cold-water supply control should get 
out of order. The back-pressure valve F is set at a pressure 
just enough to cause steam to circulate up through the coils 
into the tank. In the center compartment there is a deep bed 
of coke, on top of which are several thicknesses of burlap bags 
and over these about 10 in. of excelsior. 

The water supply enters compartment A, passes up pipe J, 
down through compartment B and into C at the bottom, thence 
to the pump. Most of the sediment will settle in A and the oil 
will float to the top, but if any does escape it will be collected 
in the filter. Part A will require cleaning quite often, but B 
only once in about three months and C once in six months^ 
Pipe N acts as a relief to guard against an accumulation of 
pressure should the valve F be set too heavy. 

IUFS07ISED FEED-WATEB HEATEK 

In making a closed heater out of some old 8-in. cast-iron 
pipe for a casing, with 40 ft. of 1-in. feed pipe inside, the 
engineer was at a loss for stufiSng-boxes to put in the end flanges 
to make a tight joint around the 1-in. pipe, so he drilled and 
tapped the flanges for li/4-in. pipe and screwed a short nipple 
in each. For gland nuts he used pipe caps bored out to slide 
over the 1-in. pipe and screwed them on the nipples. With a 
few turns of asbestos wick or cord for packing, the job was 
complete, and in more than two years' use there has been no 
trouble or leakage. 

The saving in fuel in that time by the use of hot feed water 
has been quite an item. 

KEEPING on. OUT OF FEED PTJMP 

Accidently pumping a receiving tank dry and getting the 
oil and sediment into the boiler was guarded against in a cer- 
tain plant in a satisfactory and inexpensive way as shown in 
the illustration. 

The original suction pipe extended straight in, while the 
new arrangement has a tee on the end of the pump suction 
pipe, and an open-end standpipe extending above the overflow 
level, so that when the water level reaches the suction level, 
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air is admitted to the pump through the standpipe and the 
pump gets no more water, leaving a seal of several inches. The 
oil is disposed of through the overflow by allowing the tank to 



INSIDE PIPING KEEPS SURFACE OIL FROM PUMP 

fill and overflow occasionally, so it goes outside instead of into 
the boilers. This arrangement is cheaper than float valves, etc., 
and is sure to work. 

VAPOE RELIEF ON PTTMP SUCTION 

A feed pump which got water from an open heater situated 
about 4 ft. above the pump gave trouble by pounding — ^not 
only at the pump, but in the discharge line. Various remedies 
were tried with no snceess antil an air pipe was connected to 
the suction line vrith the open end extending above the water 
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OI-EN END PIPE CONNECTED TO I'UUP SUCTION 

level of the heater, as shown in the illustration, after which the 
trouble ended. 

KEEPnra on our op feed pump 

The piping arrangement shown makes it impossible to en- 
tirely empty a receiving tank or heater by accident and get 



OUTSIDE PIPmO TO i 



P STJBFACB OIL FROM PDMP 
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the oil and scttm that is always found floating on the top of 
the water or the sediment in the bottom of an open heater or 
receiving tank, into the feed pump and boilers. The pump 
suction from the heater should be arranged somewhat as shown 
to form a seal, and a small vapor pipe connected from the tee 
at the top of the seal to the steam space of the heater or tank. 
The action is to admit vapor to the pump suction and stop ita 
action when the water gets down to the predetermined level — 
the high point of the seal. It is not safe to allow the vapor pipe 
to be simply open to the atmosphere in case of a closed tank, 
because, in the event of even a slight pressure in the heater, 
all the water may be discharged from it before the pump gets 
air or vapor. Connecting a vapor pipe into the side of a tee, 
aa has been tried, won't do either, for obvious i 



MOSE PTrUP-VAIVE SEAT SECUBED TO PSEVENT 
SHUTDOWH 

Quick repairs are sometimes necessary in order to avoid 
an expensive shutdown, and in many cases a simple remedy 
applied quickly will keep things going until there ia time to 



BETSCEBWS TO HOLD VALVE SEAT IN PLACE 

make permanent repairs. On one occasion the boiler-feed pump 
suddenly refused to supply enough feed water for three boilera. 
One of the suction-valve sea.t8 was entirely out and the threads 
in the valve plate completely corroded away, leaving nothing 
to bold the valve seat in place. Four holes were drilled and 
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tapped through the side of the valve seat, midway between 
the ribs for ^/i-in. eetscrews. Two turns of insulating tape 
were then wrapped around the valve seat, and it was driven 
to a solid seat in the vaJve plate and the setscrews tightened 
up. This gave satisfactory service until permanent repairs 
could be made. 

EHEEOENCY PUH? O0VEBJ70B 
The illustration represents an emergency pump governor 
constructed of standard pipe and fittings, with the exception 
of two parts which can be easily made on a lathe. It consists 



GOTEBNOB CONNECTED TO STEAM LINK 

of a 1-in. nipple 6 in. long with a cap tapped for ^i-iji. pipe 
on one end, and about 2 in. of thread on the other, to which 
is screwed a 2 z 1-in. bushing. A 2-in. coupling is cut in half 
and screwed on the bushing with sufBcient thread extending to 
allow a piece of 2-in, pipe to be entered. This 2-in. pipe is 
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prepared b^ sawing out two segtnente on opposite sides to within 
1 in. of the threaded end and is made up into a yoke forming a 
guide, as shown. The plunger was made from a womout valve 
stem and slips easily into the well. A rod is screwed into tme 
end of the plunger, passes up through the yoke and extends 
through an oval hole in the valve lever, with two nuts to allow 
for adjustment. The packing gland was made from an old 
valve gland bored out and threaded to fit the 1-in. pipe which 
forms the weU. The pressure adjustment is accomplished by 
moving the weight on the lever and secured with a setscrew. 
The valve in the steam line is of the standard balanced piston 
type. The apparatus is supported by a strap bolted to the yoke 
and passing around the steam line — not shown in the illustration. 
The operation is evident, and results are satisfactory. 

mCEEASING THE WATEE-SITPPLT 

The suction line to four shallow wells is about 450 ft. long, 

and there is difficulty in getting enough water during dry spells. 

No, 3 well had an electric-driven triplex pump, so ita 2-in. 



WATER JET CONNECTED INTO SUCTION PIPE 
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dischai^e was connected into the 8-iii. main suction line in the 
manner shown in the iUostration, making sort of a nozzle of the 
pipe to induce an increased flow from No. 1, which was farthest 
away, and to help OQt hy whatever amount the triplex pump 
would put into the suction. The plan worked out first rate, 
giving about 10 per cent more water than before. 

ATTTOUATIC CONTBOL FOB B£IT-D£IV£K FUHF 
In a plant that used lai^ quantities of water pumped from 
a well into an overhead tank to be heated, the duplex belt- 
driven power pump with hand control proved unsatisfactory 



BELT SHIFTKD BT HYDBATJLIC PRESS DBH 

as the tank was often either empty or overflowing and wasting 
hot water. To overcome this difficulty the control was made 
automatic by the following means: The belt shifter was ex- 
tended along the wall back of the pump with two supports for 
il to slide in. The pump discharge line had a balanced valve, 
operated by a float in the tank, so that when the tank was full 
this valve closed and of course the pressure would build up 
in the pipe line. A branch of this line was led back of the pump 
and connected to a cylinder made of l^in. brass pipe. The 
piston rod was made of i/^-in. iron rod with a cup leather 
washer on the end to fit into the cylinder; the other end was 
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coimected to the belt shifter, which was eounterweighted, as 
shown in the illustration. 

When the tank filled and the valve closed, the extra pres- 
sure would force the piston and rod outward and shift the belt 
to the loose pulley, stopping the pump. "When the float valve 
opened and the pressure was released, the belt was thrown on 
the tight pulley by the counterweight. This arrangement was 
an improvement over hand control, but it was too sensitive, for 
the pump would start too often, sometimes making less than 
one revolution before stopping again. To overcome this, a 
jointed brace was added so that when the shifter moved to the 
off position, the jointed part would drop a little past a straight 
line, "toggle locking" the shipper until the toggle was tripped 
again. This was done by a second float in the tank, connected 
to the toggle and a small weight by a wire. When the water 
level dropped 8 or 10 in. the float would trip the toggle, allow- 
ing the pump to start and fill in the tank, after which it would 
stop Mid be locked in the off position again. The pump starts 
and stops pretty often, bat it receives no attention for months 
at a time beyond an occasional oiling. 

ENTEBIKO lEATHEB FUUF CUPS 

There is considerable difficulty in replacii^ the plunger of 
a pump, with a set of new leathers on it, but it can be easily 



8TB0NQ THREAD WBAPPBD ON LIP OF LEATHEB CDF 

done if the edges of Uie cnps are tightly wound vrith stroi^; 
thread and smeared with grease. After a few strokes the thread 
is worn off, leaving the enp "lips" to perform their function. 



SECTION V 
KINKS IN OILS AND OILING 



EASDUSQ on. BT COUFBESSEO AIB 

The sketch shows a convenience applied to an engine not 
pFovided with means for returning the labricating oil to the 
overhead tank. A filter tank was made using a 10-in, nipple 24 




TANKS AKD PIPIXQ 



in. long and two caps; holes were drilled and tapped for the 
pipes as shown. A branch of the factory compressed-air sys- 
tem in the en^ne room was piped to the tank at G, so that 
when the tank F becomes empt^ and the filter tank is filled, close 
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the valves A and B and open the air valve C. In about ten 
seconds the oil is transferred from the lower to the upper tank. 
Then, by closing the valve C and opening A and B, the lower 
tank fills again. A hand-pump E was put in the discharge 
line for use in case the air supply should fail. If the facilities 
for making the hand pump are not available, a tee may be 
fitted at H, to which an ordinary automobile tire pump can be 
connected. 

TEAKSFEBBHra OIL 10 lANX 

To empty barrels of heavy engine oil by the band-pump 
method in cold weather is "some job" and led to making the 
following rig, which eliminates mnch of the labor. Two pieces 
A of iron |^xl% in, and 1 in. longer than the barrel were 



BABRBL ELSVATBD BEADT TO BE BHFTIED 

bent as shown, the 1 in. extra length being bent bitck at about 
45 deg. to hook over the edge of the barrel. The chain loops 
are of %-in. rooud with the ends put through the drilled 
holes and riveted on the inside of the side pieces, or "spacers," 
and are about 5 in. from the ends. The "cradle" chains B 
and G are the length of half the circumference of the barrel 
near the ends. The length of the four Bling-obains depends 
upon the angle at which the barrel is to hang. It may be 
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wise to extend the eliaiiis over the top or aroaud the barrel 
or to put one in the middle fastened with a clamp to gaaxd 
against the barrel tipping over. A short nipple with a valve 
is screwed into the head of the barrel to regulate the flow of oil. 

COUBIHATZON GREASE AND OIL CUF 

A combination grease and oil cap, aimilar to that shown 
herewith in which oil is ordinarily fed as the Inbricant and 
the grease retained for an emei^ncy, shonld find a place on 
the market. The object of such a device would be to prevent 
the overheating of a bearing in the event of the oil j 



COMBINATION QBEASH AND OIL CDF 

becoming closed or failure to start the oil-cup feed or neglect 
in replenishing the oil supply. It is expected that the grease 
would be compounded to assume a liquid state at the desired 
temperature, depending npon the service. The space between 
the glass body of the oil reservoir and the grease eartric^e tube 
would act as a dead-air space, thereby reducing the heat loss at 
this point and make the temperature of the bearing more ef- 
fective in reducing the grease. 

This device would be especially valuable on machinery in 
maccesmble places; that could be stopped only at intervals; 
where owing to its movement it would not be possible to ascer- 
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tain the absence of oil in the reserroir; where stoppage other 
than at agreed times would endanger lives and property; where 
unskilled labor is used; where rotative speeds are high; and 
where failure to lubricate would entail costly repairs and 
nLonetary loss due to curtailment in production; in fact, on 
all machinery depending upon intennittent or hand lubrication. 

ESOnTE-OHINa SYSTEM 

The illostration shows the general plan of an automatie 
engine-oiling system of the "home-grown variety." Oil from 
the crank case was ori^pnally discharged into a pail, but by the 
new arrangement the pipe was extended to the end of the 
bedplate supporting the outboard pedestal bearing, and con- 



AUTOMA.IIC OIL FILTER AND BETDKN SYSTEM 

nected to a home<made pump, from which the oil is discharged 
to a reservoir and filter located above the engine and drains 
by gravity to the regular distributing tank on the engine. 

The pump body was a nondescript piece of brass threaded 
inside at one end for a stuffing-box and outside at the other 
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end for the oil-pipe connections. A 1-in. drill was run through 
from end to end, forming a working barrel. The piston, piston 
rod and pump head were originally the stem, disk-holder and 
bonnet of a bath cock fitted to the size and thread of their 
respective new mates. Motion is imparted from a yg-in- c^P- 
Bcrew tapped into the shaft center with a steel pin located %- 
in. off center, making a %-in. stroke crank. The pump body 
is attached to a cast-iron plate with U-bolt^, and that in turn is 
fastened to the outboard bearing pedestal with studs. The 
"automatic oiling system" saves a lot of time and attention. 

SIGHT TEED FOB OH CUPS 

The illustration shows how a Edgbt-feed arrangement can 
be made out of two pipe-reducing bushings, a coupling and 
a piece of tubular glass. Most reducing bushings have an nn- 




OIL-CUP SIGHT PEED MADE OF PIPE FITTINGS 

threaded recess on the inside, the threads not extending entirely 
through, which affords an excellent shoulder for retaining the 
glass at both ends. A hole is drilled through the coupling of 
approximately the same size as the outside diameter of the 
glass. The two bushings can be screwed firmly down into the 
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coupling and the distance measured, which will give the nec- 
essaT7 length for the glass. The gla^s can he aet with cement 
or potty. 

Where a new fitting cannot he secured or a cup having no 
sight feed is used, this little kink can he resorted to and will 
afford s strong and easily constmetcd sight feed. The one shown 
is of %-in. coupling for ^^-in. connections, a short piece of %-in. 
lubricator glass being set in place with cement. 

SAND riLTEE FOE ITSED OIL 

Engineers sometimes experience difficulty in filtering lubri- 
cating oils which have become heavily laden with grit and other 
foreign substance. The illustration shows a primary filter, to 



SAND CSED IN FIBSr STAGE OF FILTEB 
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take care of black and badly carbonized Inbricating oil drawn 
from the well of a semi-Diesel fuel-oil engine and the like, which 
have proved entirely satisfactory for the purpose. Contrary to 
the prevailing opinion, oil can be filtered through sand without 
danger of injury to the most delicate bearings in which it may 
be used later. After the oil is drawn from this filter it is, as an 
extra precaution, -put through a standard oil filter. 

The upper tank can be removed from the lower tank or 
reservoir for cleaning. The water in the lower tank is not neces- 
sary, but since a space for settling is left below the faucet, the 
use of water obviates the necessity for the excessive amount of 
oil which would otherwise be required to bring it to the faucet 
level. The construction of the upper tank is such that it will 
fit nicely on the lower tank and to prevent the oil from creeping 
to the outer edges the bottom has a large hole cut in the center 
and its edges beaded down, as shown. 

The screen arrangement allows for the adjustment of the 
amount of sand through which the oil must pass before reaching 
the waste, and by bringing the sand up around the sides of the 
screen, the oil is prevented from seeping down between the side 
of the tank and the sand, unfiltered. 



SECTION VI 

KINKS IN PIPES AND PIPING 



nPE HANOEKS TO T.T.TMTNATE VIBEATION 

An engineer who plans to run a high-pressure steam line 
through the basement of a building in which laboratory work 
requiring delicate mechanisms is in progress on the upper floors 
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PIPE-HANGEB DEVICES 

Fig. 1— Floor Support Where Space Is Ample. Fig. 2— Double- 
Spring Hanger for Limited Headroom 
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is considering the use of the devices shown in the accompanTing 
drawings to avoid the eflEect of vibration. 

The arrangement shown in Fig. 1, in which the steam main 
rests on a saddle, will be used in the basement. The 3-iti. 
uprights will be threaded into flanges embedded in the concrete 
floor. The flexibility of the uprights is depended upon to absorb 
any lateral vibration of the main for the section that it supports. 





Q. S. PLOOB SPPP OBT 
FOB BKSTHICXED 

spAcn 



FIO. 4. SIMPLE SPBIXO 

HANGEB WITH SAFETY 

DEVICE 



Lack of headroom beyond the basement wall will prohibit 
use of this form of support, and Fig. 3 ia proposed. This con- 
sists mainly of an upright pipe, with a smaller pipe, capped 
at both ends, telescoped inside of the larger one and resting on 
a helical spring. The method of adjusting the height of the 
support is indicated. Aa a safety precaution, this single- 
standard support is to be supplemented by a common style of 
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ceiling hanger. The maih will be raised just enough to keep 
the hanger from bearing any of its weight; but in the event 
of failure of the spring the hanger will take the entire weight 
with but a slight settling of the main. 

In the boiler house, where support from beneath is imprac- 
ticable, the main will be hung with spring hangers. Where 
headroom is ample, the form shown in Fig. 4 will be used; 
but in one place, where the space between the main and the 
ceilinj is scant, recourse will be had to the double-spring style 
of hanger shoxTn in Fig. 2. 

The check-nuts indicated in Fig. 4 are intended to guard 
against danger by failure of the spring. In the event of its 
failure, the pipe would drop only about % of an inch before its 
weight would be taken by the check-nuts on the side bolts. 

With the style of hanger shown in Fig. 2, safety will be 
secured by rigging up a reserve hanger of the ordinary rigid 
type close by. 

STTPPOBT FOB PIAKOED PIPE 
Some pipefitters, in putting up large pipes, allow long spans 
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8PBCIAL FORM OF SXJPPOBT FOR FLANGED JOINTS 



In the line to go unsupported, and a great strain is put on the 
flanges. Two clamps, one on each side of the flange, bolted tight 
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to the pipe, joined to the hanger, as shown, help to remove the 
strain from the flanges and prevent the pipe from sagging. The 




^AN6EB MADE OF STRAIGHT BARS 




SHORT END OF WIRE CABLE UTILIZED 

hanger may be made as shown in any one of the three forms 
in the illustrations. 



FIFE WBENCH FOB MANT SEZES 

The bar A originally belonged to a large pipe wrench, but 
the upper jaws are home-made. They are different from the 
regular ones and perhaps better for some work and have a larger 
capacity or adjustment for different pipe sizes. The two parts 
of the jaws are held together, by two rivets with two spacing 
rings to keep them the right distance apart. 
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ADJUSTABLE PIPB WRENCH 

EECEIVEE OH STEAH LINE 

In a certain power station there was troable beeping the 
steam pipe from the lioiler to the engine from vibrating and it 
was, therefore, hard to keep it tight, until a receiver separator 
three times the voliune of the engine cylinder was put just above 
the throttle valve, but afterward the vibration waa entirely 
stopped. It was caused by the pulsation at cutofiE (400 times a 
minute, the engine running at 200 r.p.m.). The steam in the 
receiver acted as a cushion and took up the sudden jar. 

COKBINATION FIFE JOINT 

The need of a pipe joint suitable for any pressure, whicli 
aaji he attached to the pipe, on the job, without expensive equip- 
ment, has long been recognized. The combination joint, two 
types of which are shown in the illustration, has been designed 
for use on all lines requiring flanged joints. It consists in at- 
taching a metal collar or band to the pipe by means of ordinary 
pipe thread, shrinking, welding or a combination of these 
methods; the collar or band to form the joint or gasket face, 
followed and held in place by a flange loose on the pipe, similar 
to the Van-Stone type. 

This joint can be attached to pipe of any material and gives 
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a wide scope in method of construction, combining & screwed 
and welded, a screwed and Van Stone, or a shrank, welded and 
Van Stone joint, which does not depend entirely on the weld. 
The joint is somewhat flexible, and the holes can be aligned hy 
tnming the loose flange ; and in case of cutting a lei^^ of pipe 



MEANS OF ATTACHING FLANGES TO PIPH 

the flanges can be osed again, wMcli is impossible with a welded 
flange. 

Tho Bcrewed and peened joint can be made in any pipe shop 
with ordinary tools and gives the flexibility of the Van Stene 
type joint. In fact, it has all the good pointa of the Van Stone 
joint and does away with the distorting, thinning or the welding 
on of a reinforcing facing piece to bring the pipe np to ori^nal 
thickness. The collars, or bands, can be machined to form male- 
imd-female or tongae.and-grDOve joints. Ih general this joint 
can be used on all lines in the plant, on pipe of any material 
and attached to suit conditions. 

easht kaoe pipe coveedtg 

The illustration shows how a fairly good pipe covering can 
be easily made. To lengths of building or tarred paper 3 
or 4 ft, long (the usual width of the roll) niul strips of wood 
equally spaced and about 3 in. short of the edges of the paper, 
as shown. This completes the outside of the covering. "Wrap 
asbestos paper around the pipe to be covered and tie it on with 
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stoat twine, then put on the strips of wood and tarred paper 
and tie them on with a few turns of wire. This makes a fairly 
good insnlator at a low cost. Care should be taken to see that 
the outside paper joints overlap at the sides and ends and that 
there are no holes, as the efBeiency of the insulation depends to a 
large extent on the dead-air ^ace. Painting the covering over 



COVBRINQ APPLIED TO PIFB 

occasionally with hot pitch will improve its quality and life. 
There is, of course, some fire risk in the use of this covering, 
from the ioflammable nature of the materials used, therefore it 
should not be used in high pressure or temperature work or in 
places where it may take fire. 

BEaVLATINa THE FLOW OF SIFHOH 

The objection is sometimes raised to the use of a Biphon in 
drainii^ pits, that it is difficult to regulate the flow so that when 
the pit is entirely drained the pipe will draw air, necessitating 
priming it again, and this continual priming might involve more 
labor than the direct use of a pump. R^ulation of the flow of a 
siphon to any degree up to the capacity of the pipe can be 
secured by use of a valve made as here described or modified to 
suit any particular conditions met with in the various uses of a 
dphon. 

The essential parts are shown in the illustration and consist 
of three flanges fitted to the discharge end of the siphon pipe, 
four rods, a compression spring, a cone-shaped piece of wood 
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and a piece of rope. One flange is screwed to the end of tlie 
siphon pipe and connected to a second flange, by the four rods 
equally spaced. The cone-shaped piece of wood, which acts as 
the disk of a valve, seats on the third flange, which is guided 
by the four rods and forced to its seat by the spring. The rope 
can be attached to the lower end of the wooden cone and is used 
to pull the dish away from the mouth of the pipe, thus regu- 



BQGnLATING VALVH FOR SIPHON 

lating the flow of water. To make a better job the cone could 
be covered with rubber packing. 

In operation "the longer leg of the siphon is filled with water 
and the other end placed in the pit that is to be drained. The 
rope is then polled, and the water in flowing from the pipe 
will draw the water from the pit, the amount of water flowing 
being controlled by the valve opening. To stop the siphon, the 
rope is released allowing the disk to return to its seat, thus 
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entrapping the water in the long leg, until it is desired to start 
the siphon again. This means is preferable to the common prac- 
tice of throttling the intake. 

SHALL FIFE CONNECTION TO TANK 

It became necessary to make some additional small connec 
tions to several steel tanks for which no bosses or flanges had 
been provided. As the matter was argent, the tanks were 
tapped and threaded for the 1-in. pipe connections. Some of 




LOCKNDTS ASD WASHEES OK TANK CONNECTIONS 

them held tight and some leaked considerably, but were stopped 
by means of two locknuts and packing washers, as shown in the 
illustration. The washers were made of fairly hard packing 
and were flat on one side, while the other side was shaped to 
conform to the contour of the tank. The locknuts were then 
pulled up tight on each side, making an entirely satisfactory 
joint. 

STEAINEB FOE FIFE LINES 

Attention is frequently called to the necessity of connecting 
strainers to the inlet piping of steam traps and other such appa- 
ratus, and considerable trouble is caused at times by dirt getting 
into them. This led to the design of a strainer as shown in the 
illustration. It can he put in a line in place of a union or a pipe 
fitting, can be used to form any desired angle and is extremely 
simple. 

One convenience is that the inlet and outlet pipes are in 
line and the two halves of the casing may be duplicates, if the 
blow-off connection is omitted, so that only one pattern need be 
made. 
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MOTEL TIPB OF STBAINEB TO GO IN PIPB I 



HOW NOT TO CONNECT DBAIN PIPES 

The drain pipe of a. header was attached rigidly, as shown 
in the upper part of the illustration, and there was no chance 
for expansion, bo it broke one of the nipples off one day and 







OLD AND NEW HEADEK DRAIN LINE 
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shut the plant down, proving that it was not designed rightly. 
Later some bends were made and put in, after which there 
were no more leaks as there was plenty of chance for expan- 
sion; besides, whenever it was necessary to put a new gasket 
in any part of the header, the flanges could be spread without 
disconnecting the drain line. 

GIVE CABEFTTL ATTENTION TO VALVE STEM THEEASS 

Reasonable care and a little oil on the threads of valve stems 
will usually prevent them from '* freezing" or sticking, yet in 
a plant where there are many valves that are seldom used, some 
give trouble even when given a fair share of attention, and some 
are so located that it is impossible to give them proper care. 

A valve sometimes sticks because the stem has been oiled 
and not for the want of it, as the oil carries a little coal or dust 
into the threads of the yoke, where it becomes baked. Bronze 
stems in steel yokes are sometimes made ''too good" a fit, and 
when the stems expand by the heat, it is impossible to move 
them, yet when cold they turn easily. The drippings from a 
leaky packing gland, if allowed to continue for service reasons 
which will not permit cutting out that particular section of 
line to repack, will cause stems to stick. The foregoing is not 
intended to condone neglect. 

VALVE-STEM EXTENSION 

The engineer is frequently confronted with the necessity of 
extending the stem of a valve that has been located in some 
awkward place, hard to get at. Although there are many suit- 
able devices on the market, it is often up to the engineer to 
devise and make some sort of a rig from any material at hand. 
The illustration shows an extension that is easily made of ma- 
terial that is to be found in most power plants. No minute 
description seems necessary. The construction shown at the 
lower end is better mechanically and probably preferable in 
most cases. 
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EXTENSION STEM ATTACHED TO OVERHBIAD VALVB 

STOPPED SAin> HOLE WITH TIN FOIL 
A 7-in, gate valve on the steam line between the engine and 
Uie main steam header developed a leak, steam blowing out 
around one of the bolts in the flange. Thinking that the gasket 
had given way, the joint was opened and cleaned, a new gasket 
inserted, and the joint bolted up again. When the steam was 
turned on the joint still leaked. When the joint was opened 
up again, the gasket was found to be in good condition, but 
by moving the pipe out of the way, so as to see in at the end 
of the valve, it was found that there was a sand hole in the body 
of the valve about 1 in. back from the face of the flange, 
extending through the body of the valve and coming out at one 
of the flange bolt-holes. 
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The problem was to stop this leak without replacing the 
Talve, to do which it would be necessary to take two boilers off 
the line. Some tin foil taken from tape rolls was twisted into a 
small rope, and pushed into the hole as far as it would go with 
a small packing hook, then packed as tightly as possible by using 
& small hammer and punch, until the hole was packed solid. 

When the flange was bolted up and stoam at 150 lb. pressure 
turned on, it was found that the leak bad been permanently 
stopped. 

VALTE ATTTOUATICAZXY CLOSES WHEN TANK FILLS 
The elevated tank in a certain plant had to be filled every 
morning for the day's supply, and the supply pipe was rather 



OVERFLOW HBLBASES WEIGHT 10 CLOSE VALVE 

small. This meant a long wait for the engineer while the tank 
was filling or a return trip, which was sometimes deferred a little 
too long and an overflow resulted. A different level was also de- 
sirable for different processes. The engineer rigged up the de- 
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vice shoira in the illustration so ttiat he could simply open the 
valve, set the stop against it and go about his other duties. 
When the tank fills to the point at which the small overflow is 
set, the pail partly fills and trips the catch and the suspended 
weight closes the supply valve. 

The details of constniction may be as shown or varied to suit 
different conditions. 

CnjHSEIl-DEAININa SYSTEK 
The illustration shows a rather elahorate cylinder-draining 
outfit. The globe valves on, the drain lines above the floor are 



AN BLABOSATE SXSTSM FOK DHAINING WATE& FROM CTUNDHB 
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not Bhown ; C and D are check valves, A is a cast-iron receiver 
and £ is a trap. 

If considerable water comes over with the steam at times, 
by leaving the draining valves above the floor open, the water 
gets away all right. Cylinder oil may close up the trap discharge, 
but if the outlet is drilled out to abont twice its former diameter, 
it will not choke np any more. The trap dischai^^ into an 
open tank as shown, and most of the oil is skimmed from the 
top of the water in the tank and after being passed through a 
filter may be used for oiling, shafting, etc. 

A SIHPLB TACmrU BKEAEEK 

"Water resulting from the condensation of steam at low 
pressore gravitates to a closed receiver from which it is returned 



SNIPTINO VAL7B ON HKCKIVINO TANK 

to the boilers. Water enters at A and B and flows out through 
the side opening of C to the pump, but when steam is shut oft 
from the heating system, or a change is made in operating that 
causes a reduction of pressure, a partial vacuum forms in th^ 
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receiver and prevents water from flowing out at C, and the 
water remaining holds the float ap and the throttle valve to the 
pump wide open. This causes the pump to race violently before 
steam can be shut off, as the unit is in an out-of-the-way place. 
The followii^ plan was adopted to prevent further danger. A 
vertical pipe was extended high enough to create a head of 6 ft. 
and the upper end was fitted with an ell, a short nipple, another 
ell and a swing check valve. The object of this is to permit 
Betting the cheek at an agle that will allow the clapper to rest 
lightly on its seat, as it opens inwardly. 

The operation is as follows: As soon as a partial vacuum 
is formed, it causes the check valve to open wide and air rushes 
in. This allows the pump to continue to work without change. 

LAHOE KEPATR BUI SAVED 

The main steam header in a certain plant had drain connec- 
tions made by brazing sockets to the under side of the header, 
and recently one of these sprung a leak. The drip line extended 



LEAK ABOtJND SOCEBT STOPPED WITH lEON CEMENT 

along between two chaimel-iron beams which sapported the 12-in. 
header so that rebrazing would necessitate taking one whole 
length of 12-in. pipe to the shop. Before undertaking this ex- 
pensive and laborious job, it was decided to try the following 
experiment, which proved a success: A 5-lb. can of iron 
cement was secured and applied with the special tools shown 
in the illustration. Some condemn iron cement because it will 
not achieve the impossible, but if applied in the right way, as in 
this case on the inside, it will do good work. 
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IMPBOTES nOAT C0NNECTI017 

In connection with a number of large tanks, float-controlled 
water regolatora are used, and the valves being of large size, the 
floats were called upon to exert quite a lot of force, floats often 
giving way around the socket to which the arm was attached. 




FLOAT CONNECTED TO AVOID DESTRDCTIVB STRAIN 

the float and rod being placed in a horizontal line. When turned 
to a vertical position so that the float pulls the lifting stress is 
distributed around the entire circumference of the float and no 
trouble from splitting was experienced. 

STOPHNG SHALL LEAKS IN PIPES 

A leak will sometimes develop in a boiler feed-pipe daring 
a run when a shutdown is not to be thought of. A good way to 




COPPER RIVET DBIVEN INTO PINOOLB IN PIPH 
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Stop it temporarily, in fact, it will sometimes last for months, 
is by first reaming oat the pin hole with some pointed tool (the 
tang of a file is a good thing), then select a copper riret slightly 
larger than the hole, put a waaber of robber on it and with a 
light hammer drive the rivet ap tight ontil it binds on the pack* 
ing. A piece of wire may be pat around the pipe and over the 
rivet to secure the job. 

BECEIVER OK SSIF LIKE TO TBAT 

The drains from the steam lines to two small engines were 
connected to a l-in. high-pressure steam trap and worked satis- 
factorily most of the time, but occasionally, when slags of water 



BECEIVER TO TAKE CARE OF SLUGS OF WATEB 

came over with the steam, the trap could not handle it and it 
backed ap in the line. A receiver of snflScient capacity to take 
care of the slugs until the trap could handle the water was 
made and connected up as shown. The trap now takes care 
of all the water that comes its way. 

AnUBOtTKD STEAH TKAP8 
In a woodworking plant a number of live-steam coils were 
used for drying lumber, and these coils were drained by high- 
pressure steam traps. Becaase of the air which found its w^ 
into the coils, the traps became airboand and slnggish in opera- 
tion. Instructions were given to open the pet-cocks and blow 
out the air from the traps at frequent intervals, but as is often 
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the case, the iustmctions were soon overlooked. The ^gineer 
eqaipped each of the traps, as shown in the iUustration, with an 
extra chamber made of pipe fittings, giving added space for the 



AIB CHAHBBB ATTACHED TO STEAU TRAP 

ur SO that the traps woold operate a longer period without atten- 
tion. Such an auxiliary chamber might be used to advantage 
in other cases where similar trouble occurs. 

SCBEEN FOB SUCTION USE 

The 6-in. suction line of the pump that supplies cooling water 
for the gas engines in a certain plant extends into a ereeh, in 
which a lot of refuse and leaves float, and it sometimes got 
choked up. To remedy this trouble the chief put a strainer in 
the body of an old 6-in. gate valve, as shown in the illustration, 
and connected it into the suction. The strainer was made of 
^-in. sheet iron, shaped to fit into the groove originally occupied 
by the gate, drilled full of '/,g-in. holes. An angle frame formed 
to the shape of the space was riveted on to stiffen the strainer 
and catch the leaves when the strainer was withdrawn for clean- 
ing. The cover and clamps for holding it down are shown and 
easily understood from the illustration. 

To dean the strainer, the pump is shut down and the valve 
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closed, clamps and cover plate are removed and the strainer 
lifted out, all of which is easily and quickly accomplished. All 




STBAINEIt TO GO INTO BODY OF OLD GATE VALVE 

manner of things are found in the strainer, including fish, water- 
dogs, and snakes, that would otherwise have gone into the pump. 

AS EASILY HADE DSAINIKa VALVE 
The illustration shows a simple valve for draining tuhs and 
tanks. The disk is cast iron with a y^-ia. cloth insertion rubber 




OUTLET VALVE FOB BOTTOM OF TANK 
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packiag riveted to it, and the Beat is similar to that of a pump, 
as shown, fastened to the bottom inside of the tank with screws 
counter-sunk flush with the surface of the seat. The soft-rubber 
packing makes a tight joint that will give, and close around any 
small object that may get under the disk. 

AN EMEEGENCT VALVE I^FAIE 

A large valve on a pipe line broke at the yoke by water- 
hammer and was clamped back in place with long bolts, as 



CRACKED TOKB DOAWN TOOETHBB 

shown in the illustration, and served its purpose until such a 
time as it could be replaced conveniently. 

STRAIKKa FOE SHALL SUCTIOK LINE 

"When it became necessary to remove the water tank of a 
Stanley steam automobile to repair a leak, it was discovered that 
there bad been a fine wire screen over the end of the suction 
pipe, but that it was broken and at times small particles of wire 
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worked under the pomp Talves, preventing them from seatrng, 
prevented the pump from sapplying the boiler. 

It would have been a difBcolt job to pat a new strainer in 
the tank, so it was decided to pnt one in the feed line. The 



8TBAINEB ON 8CCTI0N LINE OF SUALL POMP 

suction pipe was i/4-in. and the strainer was made, as shown, 
of a 1-in. pipe coupling with a % z 1-in. bushing at each end. 
At the ends of the bushings, two fine strainers were placed with 
hair filtering material between. This strainer eliminated the 
trouble so far as the pump -was concerned. 

EHEBGEITCY PUKF TtTP Al BS 

The head on the steam end of a boiler-feed pump was cracked 
as shown in the illustration. A piece of strap iron, % z l^in., 
was pat across the head with a %-in. setscrew in the center. Iron 
cement between the broken parts and tension applied with the 
setscrew after the head with the strap had been bolted in place 
completed a permanent repair. 

The face of the packing nut on the water end of the main 
samp pump was broken oS (probably screwed up too t^t). 
The sump was nearly full and to allow it to overflow would mean 
that the mine would be flooded so that work would be stopped. 
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A piece of 2 x 6 oak was aotched, as illostrated. Two 1x3 oak 
boards were then cut the right length, the block was placed with 




TWO DIFEICULT SITUATIONS OVBBCOMIi 

the slot under the rod and against the face of packing nut, then 
secnrely braced with the boards. This held for several days 
and saved a shutdown. 



SECTION VII 

ELECTRICAL KINKS 



IGNITION STSTEH WIBINOS 

In a small electric-lighting installation driven by a three- 
cylinder gas engine it was desired to use batteries for ignition 
in starting the engine and then switch over to the current being 
generated to furnish current for ignition. The wiring was 
arranged as shown. Switch 1 is a double-pole double-throw, 
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WIRING DIAGRAM FOR IGNITION PROM TWO SOURCES 

and when thrown to the left the current from the batteries is 
connected to the timer, and when thrown to the right the current 
from the generator goes to the timer or distributor, and at the 
same time the batteries may be charged by closing switch 2 if 
they are low. The current is generated at 110 volts, and a re- 
sistance is placed in the line to the ignition circuit to step it 
down to the proper voltage. The two wires lead to the dis- 
tributor only, and then one line is grounded in the engine frame 
and the other goes to the igniters in the usual manner. 

78 
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BEABING OIL CATTSED COMUirTATOB INSTriATION TO FAIL 

A little oil applied occasionally to a commutator that needs 
it contributes to the development of the much-desired polished 
wearing surface ; it is preferable, however, that such lubrication 
be obtained by means of self-lubricating brushes. Too much 
oil on the commutator is a great deal worse than none at all, 
because the excess tends to disintegrate the mica insulation. Oil 
on the inside of a commutator impairs the effectiveness of the 
insulation, and its presence is certain eventually to cause a 
ground to the metal shell. This is especially likely to happen 
to machines that are operated with one side of the system 
grounded. Oil in the mica between the bars will cause it to give 
up its binder, and in time the commutator will develop black 
spots at irregular space intervals. 

The commutator of a large direct-current generator began 
to develop black, roughened areas. The armature equalizers 
were tested and the connections checked, and while everything 
apparently was all right, all connections were resoldered in order 
to make sure that no poor contacts existed. The commutator 
bolts were tightened and the spacing of the brushes checked, also, 
different kinds of brushes were tried, but all to no avail. Finally 
the mica between the commutator bars began to fail, leaving holes 
between the latter. A new commutator was then installed and 
the old one opened up, which disclosed that its interior was oil- 
soaked, due to oil vapor being thrown from the adjacent engine 
bearing. Suitable barriers stopped the trouble. 

AN ELXrSIVE GBOUin) 

A direct-current motor, controlled by an automatic starter, 
as in the figure, caused trouble by blowing its fuses. The wires 
from the controller to the motor were run in conduit, and a 
magneto test showed one of these wires to be grounded. A burned 
spot showed on the conduit near the control panel, about 3 
in. from the end fitting. As this was believed to be the loca- 
tion of the ground, the wires were disconnected from the motor, 
and pulled about 6 in. out of the conduit at the control-board 
end, and were all found to be in perfect condition. Closer 
inspection showed the burned spot on the conduit to be on the 
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outside only, evidently having been caused by a live wire coming 
in contact with the conduit at some previous time. "With the 
wires in this position the magneto was again applied and all rang 
clear. 

Next, the motor and control board were tested for grounds 



MOTOB AKD CONTROLLBB IN9TAUATI0N 

and found to be clear. Inaamnch as everything was now ap- 
parently in good order, the wires were again connected to the 
motor and upon starting all went well for a few hours, then the 
same trouble again occurred. The next thing done was to test 
each and every connection on the controller, all of which showed 
A ground that could not be located. After losing considerable 
time in this manner, the wires in the conduit were disconnected 
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at each end and again tested, this time showing a ground on one 
of them. 

The wires were then pulled entirely out of the conduit and 
found to be badly water-soaked, while the insulation was burned 
from one of them for a length of about 4 in. where the cur- 
rent had been arcing from the conductor to the conduit. A 
hole had been burned entirely through the conduit at this point, 
which was directly under the motor and could not be seen until 
the conduit was removed from the floor. When the lines were 
moved during the first inspection as mentioned, it so happened 
that the bare part of the grounded wire was moved away from 
the conduit, which accounted for the mysterious way the trouble 
was cleared at the first trial. It is supposed that after staying 
in that position for a few hours, it had again moved by jarring 
caused by the slight vibration of the motor. Upon inspecting 
the conduit, it was found that water occasionally splashed over 
from the open jackets of a small vertical compressor near-by 
and had found its way into the conduit through the end fitting 
near the motor, which was so located as to allow of that happen- 
ing. This trouble was overcome by placing an elbow on the con- 
duit so as to point the end fitting horizontally, as shown at B. 
"When testing for grounds in conduits, both ends of the wires 
should be disconnected and the tests made before moving the 
wires. 

CLEANINa TTTEBO- ALTESNATOBS 

The importance of keeping the windings and air passages 
of turbo-alternators free from dirt is well known and cannot be 




BLOWPIPE FOB CLEiAm^Q GKNBHATORS ANP MOTORS 
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overstated, and it is not a difficult job with some types of gene- 
rators at least. For this purpose compressed air through a %,-in. 
iron pipe, bent as shown in the illustration, may be used. The 
lance is long enough to reach halfway through the generator, 
and from the long-radius bend to the hose connection is about 
2 ft. ; this serves as a handle, and it also indicates the direction 
of the blast when the lance is in the generator. With the end 
shields oflE the generator the lance may be inserted between the 
field and armature, and the powerful blast of air, issuing at 
right angles to the pipe, blows through the windings and lami- 
nations, effectually removing the accumulated dirt. 

shencdtg a hoist hotob 

In a certain industrial plant exception was taken to the 
whistling noise of a small induction motor driving an air com- 
pressor. Placing a housing over the outfit reduced the noise but 
little. By a series of elimination tests it was determined that 
most of the noise was due to the effect of rough areas on the 
rotor acting on the ventilating ducts and slots of the stator. 
Closing the ventilating ducts would not have been a wise pro- 
cedure on account of increased heating. 

As a trial the rotor was removed and the top side of the 
ends of the rotor bars, where they extend out of the core, were 
rounded with a file and smoothed with fine emery cloth, and the 
unfilled parts of the slots of the stator were carefully filled in a 
manner to make the polar area of the stator a smooth surface. 
The results were sufficiently satisfactory to qualify the motor 
for acceptance, and no further complaint was heard about the 
outfit. 

COPPEBFIATINO CASBON BBTTSHES 

The engineer in a certain plant needing brushes for a 2-kw. 
exciter and not having any in stock, made a set by cutting four 
pieces out of large carbon brushes with a hacksaw, making them 
the right length and width but cutting them slightly thicker 
than the required size. Then he reduced them to the thickness 
desired with sandpaper. After cleaning, he dipped each brush in 
a concentrated solution of copper sulphate for a short period, 
then cleaned and dipped them again, the operation being re- 



ELECTRICAL KINKS 83 

peated nntil a coating of copper was deposited, after which it 
-was an easy matter to solder on the pigt^ connections. 

iDTirSTABLE CEILINa LAHF 

An adjustable ceiling lamp that is convenient for desk or 
bench use where it is desired to quickly adjust the height of the 




JIG. 1. PARTS AND ASSEMBLT OP ADJUSTABLE LAMP 

light can be arranged as shown in the illustration (Pig. 1) with- 
out difficulty. Normally, the lamp is held up out of the way 
by a long spiral spring as at A. When it is desired to bring it 
down near the desk, a weight is placed on the shade sufficient 
to stretch the spring as shown at B. 

This weight is made by arranging two lamp shades, of dif- 
ferent sizes, one inside the other and pouring the space between 
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tliem fnll of lead or babbitt metal, as indicated at C The thick- 
ness of the lead should be about ^-in. After the space between 
the two shades has been Med with metal, a slot D is cut in one 
side with a hacksaw so that the lamp cord can pass through. The 
spring is fastened to the lamp cord by porcelain insnlatois, aa 
shown at B, 

Another way in which lamps can be made adjustable is 
shown in the illastration following, F^. 2. An insulator A is 




supported from the ceilii^ by a mbber-covered wire B. The 
counterbalance is made from an insulator similar to that used 
to suspend the lamp from, from which a weight C, also covered 
with rubber hose, is hung. The weight should be approximately 
eqnal to that of the lamp and reflector. The friction of the two 
insulators on the rubber will be eofScient to hold the lamp iQ 
any desired position. 
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COHinrTATOB WAS SIKAINED 

The general practice in tightening commutators is to heat 
them first so as to soften the insulation and thereby make it 
more yielding to the pressure; the resistance then offered to the 
tightening of the nuts gives an indication of how tight the 
construction is. One method of heating large commutators, after 
the machine has been installed, is to apply a number of gaso- 
line torches around the periphery while the armature is kept 
rotating fast enough to prevent overheating in spots. Another 
method is to operate the machine with load and with the brushes 
shifted to a .position that causes considerable sparking. 

A large generator gave trouble by sparking at the brushes, 
which was attributed to loose commutator bars. The commu- 
tator was a little out of round, as indicated by the brushes riding 
up and down each revolution. Slight eccentricity of the com- 
mutators of an engine-driven generator is not at aU unusual, 
nor is it, as a rule, serious on this type of machine. As a rule 
the commutator is finished in the shop after being put on the 
armature, but even at that, when the armature is installed on 
the engine shaft the commutator frequently runs with a slight 
eccentricity which can best be removed by truing it up while 
in place in its own bearings. 

The operator in this case had tightened the commutator with- 
out heating it by applying all the pressure that three men 
could exert with a 6-ft. length of pipe on a wrench. The 
result of this treatment was that the commutator was so tight 
that the heat due to normal operations caused the commutator 
bars to bend out in the middle — ^this caused poor brush contact, 
and the sparking became worse than ever. By loosening the com- 
mutator, heating it and retightening, using the pressure of two 
men with a 2-ft. length of pipe on the wrench, and then grinding 
the surface with a stone, commutation became perfect although 
the commutator was still eccentric. 

DISTANT-LOAD rHDICATOE 

The following device is used in a system where it is de- 
sired to obtain frequent load readings at the office of the central 
station, the power plant being about a mile and a half away. 
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There is no indicating watt-meter in the plant, but an integrat- 
ing watt-hour meter measures the total energy supplied to a 
transmission line. The register of the watt-hour meter was 
sent to the manufacturer, and a counting or contact-making 
device applied, which makes momentary contact for a certain 
number of revolutions of the meter disk. The company main- 
tains a private telephone line between its o£Bce and the plant, 
and the indications are transmitted over this line by means of 
the contact-making device^ wired so that its operation does not 
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WIRING DIAGRAM FOR DISTANT-LOAD INDICATOR 



interfere with talking on the line at the same time the indica- 
tions are sent. 

Referring to the illustration, it is seen that the telephone 
line forms the secondary circuit of an induction coil. The 
primary circuit contains four dry cells and two 60-watt 110- 
volt type B Mazda lamps, the latter being used merely to act 
as rheostats to limit the primary current and inserted in each 
side of the circuit for protection in case the potential or current 
transformers supplying the meter should break down and sub- 
ject the telephone line to high voltage, the supposition being 
that the lamps would either light or bum out in case of trouble. 
As a further precaution and also to reduce noise on the tele- 
phone line caused by possible leaks in the meter or its trans- 
formers, the induction coil is specially constructed, the primary 
being wound around a core 0.25 in. in diameter, made of No. 
18 soft-iron wire and inserted in a glass tube, the secondary 



ELECTRICAL KINKS 87 

coil being wound on the outside of the glass. The induction 
coil, complete, is 3.5 in. long and 1.5 in. diameter. The glass 
tube was obtained by cutting off a section of a round vial. The 
coils are wound with No. 30 single cotton-covered wire, there 
being approximately 2500 turns in the primary and 2000 turns 
in the secondary. 

The primary circuit is closed by the contact-maker in the 
meter, and this produces a faint though audible click in any 
receiver of the telephone sets on the line. The time between 
two successive clicks is inversely proportional to the load being 
registered by the meter, and with a stop watch and the following 
table, the load at the plant may be determined from any station 
on the private-telephone line ; 

Time Between Successiye Kilowatt 

Clicks, Seconds Load 

10.6 100 

15.9 75 

21.2 50 

42.4 25 

The complete table used by this company gives the load 
in kilowatts for every 5 kw. from 5 to 150, and the correspond- 
ing time in seconds. The table must, of course, be calculated 
for the installation it is used on, from the disk constant of the 
meter, the ratio of the reducing motion on the contact maker 
and the ratio of the transformers. 



TESTING FIELD-POLE FOLABITT 

In putting into service a new generator or motor or one that 
has been repaired, it frequently requires considerable testing 
to find whether the field poles have correct polarity; that is, 
alternate north and south poles. A simple way of determining 
the correct polarity is to excite the field coils and take two 
wire nails and placing their points on adjacent polepieces, then 
bring their heads close together, as shown in the figure ; if they at- 
tract, the poles are the correct polarity, since unlike poles attract. 
On the other hand, if the nails repel each other, the polarity of 
the polepieces is wrong and must be corrected by changing 
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the lead on one field eoil. In this way it requires only a few 
minutes to examine the whole machine. 

OFEBATINa A SEBIEB MOTOE WITH ONE FIELD COIL 
EiaiOTED 

The motor was operating the hoisting motion of a concrete 
dietribnting tower in connection with some building operations. 
A large number of men were dependent upon the operation 
of the motor, and a shutdown was out of the question. Without 
warning, one day the motor suddenly grounded, and npon in- 
vestigation it was found that one field coil was badly damaged. 
This coil had apparently been a little loose and had chafed 
upon the polepiece, grounding with an are that burned a lai^ 
hole in the winding. The eoil was wound with rectangular wire 
which could not be quickly secured, and there was no spare 
equipment available. 

The motor was a series wound machine, so that removing one 
coil would not affect the other field coils. The defective eoil was 
therefore removed and the bare polepiece inserted to provide 
the magnetic circuit which would be energized by the remaining 
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eoils. The motor was placed in aervice and fonnd to operate 
almost exactly as before and it continned to carry its load with- 
out intermption for two weeks until a new coil arrived. 

WOOSEIT FLZE&S FOB BEFUCHra FUSEB 

The iUnstration showB a pair of wooden pliers, for replacing 
hlown-ont high-voltage potential transformer fnses, with safety 
to the operator. It is made of an ordinary broom handle and 




HANDY PLIERS FOR BEPLACINQ FDSES 



a piece of 1 z ^-in. hard maple. The broom handle is dotted 
to leedve the maple piece. Anyone can make this tool, and 
will find it handy around t^e switchboard, especially with green 
help. 

SUP'BINe BtSULATION EEPAIS 

The micanite insulating tube around one of the conductors 
to the outer slip, or collector, ring on a 250-kw. Westinghouse 
rotary converter in a traction substation broke down under the 
edge of the middle slip ring, resulting in a dead short-circuit 
across the two rings. The rings and conductors were not 
damaged much aa the high-tension oil switch had only a small 
time lag, but the insulating tube was practically destroyed. 

To remove the rings and replace the insulating tube is a 
big job as the cast-iron bosh with all three slip rings and the 
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condaotors are assembled together before being placed on the 
shaft; besides, outside of the bearing on this machine there is 
a small rotor and slip rii^ for the ^nchronous booster which 
forms part of the combined set. It looked as if there was no 
other way but to send the armature back to the makers for 
repair, bnt this would have been a difficult job in any event 
and unusually bo in this case since the machine is installed 
under a gallery with very little headroom. Besides, the smallest 
repair takes six months or more to get throngh the shops, so it 
was desirable to do the job without removing the armatore if 



The copper conductors, four to each ring, are screwed tightly 
from the inside into their resi>eetiTe rings, and there is just 



INSOLATION ON CONDTJCTOB TO SUP BING BBNEIWED 

room enough to screw them out clear of the ring before they 
foul the armature spider. As the insulation in the rings 1 and 
2 and around all four conductors to the outer ring (3) was 
bady charred, they were screwed out and the holes in ring 3 
were enlarged by means of an adjustable reamer until the 
regular insulating tube would just pass through and into rings 
2 and 1. The holes in 3 were then tapped out with a taper 
pipe top that happened to be the right size, four brass nipples 
were turned, threaded and screwed in and the inside bore was 
a good fit on their respective rods. New lengths of insulating 
tube were then cut and placed in position and the rods and 
nipples screwed tightly home and the whole connection was as 
solid as when new. No special tools were made for the job 
except a piece of fiat steel cut to fit the slots cut in the nipples, 
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axsross the outer end, by means of which they were screwed in, 
as an ordinary screwdriver was too narrow. 

The job was finished and the machine on the line again 
after being out of commission 27 hours — ^and the repair shop 
was two miles away from the substation at that. 

SINQLE-PHASE MOTOR WOXTLD NOT CABBT ITS LOAD 

Trouble developed in a single-phase motor of the split- 
phase, clutch type so that it would not carry its load. It would 
start and increase in speed until the clutch began to grip, and 
at this speed it would remain until all the load was taken off, 
when it would come up to full speed. If the load was put 
on again, it would slow down until the clutch slipped. It was 
found that many of the rotor bars were loose, and upon re- 
soldering these, the motor ran satisfactorily. The motor slowed 
down for the following reason: 

The action in a single-phase motor is somewhat different 
from that of a polyphase machine. In the latter the revolving 
magnetic field is independent of the rotor's speed. A resistance 
in the rotor circuit will have the effect of changing the speed 
at which the maximum torque will take place, the maximum 
torque being of practically the same value regardless of whether 
it occurs at standstill or near full speed. 

But in the case of the single-phase motor the revolving field 
is dependent on the rotor's speed, being maximum at full speed 
and becoming simply a pulsating field as the rotor comes to 
rest. In this type a rotor resistance not only has the effect of 
reducing the speed at which the maximum torque will be de- 
veloped, as in a polyphase machine, but also it reduces the 
amount of torque until at standstill the torque becomes zero. 

SKYINQ OUT EIECTBIC MOTORS 

During a high water period in the river one part of a certain 
plant was submerged, putting many of the motor-driven 
machines out of commission and drying out the motors proved 
to be a somewhat difficult proposition, but the device shown 
in the illustration was used successfully. 

A is a %-in. pipe from a compressed air receiver with air 
at about 30 lb. per sq. in. B is a piece of 3-in. iron pipe with 
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openiog to allow the gas flames to heat the air in the inner 
pipe A. Several gas jeta may be used, if necessary. The whole 
heating apparatus can be placed on the floor and makes a very 
convenient arrangement. 



USTHOD OF HEATING AIR IN A FIPB 

The temperature of the air blown through the motors was 
regulated at the gas flame. Flexible nozzles covered with as- 
bestos paper were used, aa they were found to be better than 
solid metallic nozzles for getting into the different parts of the 
motors easily. 

AB EKEROEKCT IIGHTIira SWITCH 

Some power plants, in case of a shutdown at night, use 
lantoms lighted and placed in convenient positions where they 
can be readily secured in case of an emergency. However, there 
are many plants that go without any protection against being 
left in darkness, and others use small gas lights. A satisfactory 
arrangement for emergency lighting is used in a plant where 
there are storage batteries available in the following way : 

The lighting switch for the building is double-throw and 
of a type shown. The right-hand contacts are connected to 
110-volt alternating current, and the left-hand terminals con- 
nected to 112-volt direct current coming from an auxiliary 
battery used for remote control of the oil switches. The lighting 
circuit is connected to the two middle contacts. Between the 
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studs on the alternatlng-curreiit side on the back of the switch- 
board, a magnet coil is arranged as shown in the sectional view 
and connected across these studs. This coil holds the switch 
closed to the alternating-current supply under normal condi- 
tions. Springs placed on the middle studs throw the switch 



DOUBLE-POLE, DOUSLS-IHBOW LIGHTING SWITCH 

to the opposite position when released by the magnet coiL In 
this way, if the alternating-current source ftuls, the switch is 
thrown to the battery circuit, lighting the station from this 
source and when the plant Is running all right again, the at- 
tendant throws the lighting switch back on the altemating- 
corrent side. 

HAin)T EXTEKSIOK lAHF COBD 

The illustration shows a drop-light arrangement that is found 
very convenient for use in places where a light is needed for 
inspecting the interior of ice tanks and the like, and that 
at other times is available for general illumination. It consists 
of a spring taken from a shade roller fastened to a drop-light 
cord, which should be of suitable length so that the light will 
be lifted out of the way when not in iise within the tank. 
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SPRING SUPPORT OR HOLDER FOR DROP LIGHT 



ADTTTSTABIE EXTENSION LAliF COSD 

The extension cord passes alternately over a series of fixed 
and movable pulleys as shown. The fixed pulleys A are ordi- 
nary porcelain insulators mounted on round-head screws, at 
the upper end of a panel which should be made of slate or 
asbestos board. The panel can be attached to the wall in any 
convenient place. Small cast-lead weights C are attached to the 
movable pulleys B to keep the cord taut. The movable pulleys 
are also made of porcelain insulators, and the connection be- 
tween the pulley and weight is made from a piece of wire bent 
to the proper shape. 

The lamp cord makes one and a half turns around the roller 
E at the bottom of the board and passes out to the lamp. A 
small spring catch D allows the cord to be pulled out to the 
desired length, but prevents it from slipping back. It is obvious 
that upon puUing out the extension cord the movable pulleys 
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will be lifted. By releasing the catch D the cord is allowed to 
return slowly to its normal position. 



BEFAHONO AN OFEIT-CniCinT IS A FTET.TI HHEOSIAT 

Open-circuits in field rheostats having the resistance encased 
in porcelain or other insolating material can be closed with 



FIELD SHEOSTAr 



a "jnmper" as follows: Assuming that the open-circnit has 
been located between contacts A and B in the figure. A radial 
slot is cut with a hacksaw in the center of each of the two 
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contacts between which the open-circuit is located. Cut these 
slots about Vie ui. deep. Then make a loop of No. 20 B. & S. 
gage copper wire, as in the figure, and drive it down in the 
slots. The edges of the slots are slightly upset by a small cape 
chisel to hold the wire firmly in place, and then soldered to the 
contacts. All excess of solder is removed so as not to interfere 
with the contact-arm travel. 

COUFSESSED AIB FOB CLEANINQ KOTOBS 

In a great many manufacturing plants, especially those 
working in wood or a similar material, the driving motors 
have a tendency to become clogged with dust in a short time. 
Such accumulation of dust is a fire hazard, particularly if the 
motors are overloaded and liable to have coils bum out; and 
even if a motor is not overloaded, it may heat if the air ducts 




NOZZLES OB TOOLS FOE CLEANING WITH AIR 

are filled with dust. Moreover, the motor is not able to carry 
the ^'peaks'' when called upon, for the reason that the additional 
heat cannot be dissipated. Motors should be cleaned frequently, 
but such cleaning with the means ordinarily at hand is a rather 
difficult procedure since the air ducts are usually small and 
difficult to clear with a brush. The windings may be brushed 
off externally, but such cleaning does not reach the real seat of 
the trouble. 

One of the best methods is compressed air under considerable 
pressure. If the air is not available from some source already 
in use, it is advantageous to use a small motor-driven com- 
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pressor and a storage tank. The compressor should have a 
capacity^ of from 4 to 10 cu. ft. of air per minute at a pressure 
of 100 lb. per sq. in., and the tank should hold from 40 to 100 
cu. ft. This size will take care of the average plant. 

In piping a factory the air line can be 1-in., %-in. and %-in. 
pipe. Since the amount of air used in cleaning any one motor 
is small, a large pipe is not necessary. An outlet with a^ valve 
should be placed near each motor, or if they are grouped, several 
motors can be reached from one outlet with ^- or %-in. hose; 
the smaller size is more easily handled. The nozzles can be 
made up of brass rod of suitable sizes and shapes, one of which 
is shown in the illustration. It is necessary, however, to use 
nozzles with small openings as a large nozzle opening would 
consume too much air. Probably the most useful sizes would be 
V82> ^/le and */e4-inch, and these three nozzles will meet most 
conditions. 

Sometimes it becomes desirable to clean surfaces with air; 
for instance, the walls or ceilings of the buildings. This may 
be done with a tool made from %- or i/^-in. pipe in which there 
are a number of holes, as shown, to form a '* brush" of escaping 
air. For ordinary purposes holes of about ^/^^ to ^A^-iii. can be 
used. 

These small nozzles do not clog readily if all the scale and 
dirt is blown out of the piping. As an investment such a clean- 
ing system will be found to pay for itself in the reduction of 
motor troubles and the decrease in fire hazard. 

LAMP baits: as a eheostat 

In connection with electrical work there are instances where 
some form of rheostat is required for reducing the current in 
a constant-potential circuit. There are many forms and types 
of rheostats, using metallic or carbon resistance units or a 
liquid ; but they may all be classed under one of two categories, 
those for continuous service and those for intermittent service. 
Rheostats used in charging storage batteries or in motor circuits 
for speed control must be designed for continuous service; 
rheostats used for starting duty only need be designed for in- 
termittent service. 

The ordinary electric lamp offers a convenient means of 



98 SECOND POWER KINK BOOK 

desi^ng a rheostat for cootmuous duties, wtitch is easily made 
from material readily obtainable almost anywhere. 

The figure shows a rheostat that is made up of 110-volt 
Lamps arranged so that they may be used on 110, 220 and 440 
volts. The shape and size of such a rheostat depend upon where 
it is to be used. For use around a power station or an in- 
dustrial plant, lightness and portability are important features. 
For this purpose a %-in. wood board treated with asphaltum 
paint or, better yet, a piece of asbestos board, or slate if the 
rheostat is for stationary purposes, may be used. At one end 



FRONT AND SIDE VIEW OF LAMP RHEOSTAT 

of this board are placed five S-amp. single-pole knife switches, 
two of them double-throw and three single-throw, mounted on 
porcelain bases, which should be left on, since the porcelain in- 
sulates the live parts of the switch from the wood. These 
switches are mounted as shown in the figure, with the lamp 
sockets in four rows, where five switches are used. The number 
of lamps per row depends upon the desired capacity of the 
rheostat and the permissible length. The lamp sockets may be 
mounted on about 4i/2''^- centers. 

From the figure is obtained an idea of the wiring scheme, 
an arrangement that permits closing switches, counting from 
the rif^t-hand side, Nos. 1, 3 and S down and 2 and 4 up for 
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110-volt service; Nos. 1 and 5 down and 3 up for 220 volt 
use; thereby connecting two rows of lamps in series; likewise 
for 4:4:0-volt service, four rows of lamps would be connected in 
series by closing No. 1 down and No. 5 up. 

A single-throw double-pole switch may be installed at the 
top of the board to permit the opening and closing of the 
rheostat without interfering with the position of the smaller 
switches. If portable, a handle should be mounted on the top 
of the board to carry the rheostat from place to place. This 
handle may be a hole of suitable shape cut in the board. 

If the rheostat is equipped with a base so that it will stand 
in an upright position, both sides of the board can be used for 
the mounting of lamps and switches as shown in the figure. 
Installing lamps and switches on both sides of the board makes 
the rheostat twice the former capacity. If so desired, metal 
guards may be placed on the board to prevent the lamps from 
being broken. This device may be filled with any size lamps 
that the spacing will permit and from one to forty lamps may 
be cut in at will; also, four lamps can be connected in series. 
Therefore, it is readily seen that the individual resistance may 
be carried over a wide range. Where the lamps are to be con- 
nected in series, care must be taken to see that they are all of 
the same size. 

The uses to which a rheostat of the foregoing type may be 
put around every power house and industrial plant are almost 
endless. It may be used for meter checking, for testing small 
machines or for drying out new or damp equipment by current 
control, or as a heater; also for charging small storage bat- 
teries. It can be placed in the armature or shunt-field circuit 
of motors to vary their speed, although in the latter case care 
must be exercised that the field is not accidentally opened or 
the motor may run away and destroy itself. 

It permits apparatus designed for a given voltage to be 
operated at a higher voltage, by absorbing the excess voltage in 
the rheostat, this being accomplished by connecting a voltmeter 
across the terminals of the current-consuming apparatus, which 
is connected in series with the lamp bank. The rheostat is then 
manipulated untfl the voltage indicated by the voltmeter con- 
nected across the device is of the desired value. Another use 
for the rheostat is as a light cluster. 
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CABBOZr VEBSUS TUNOSTEZT lAHPS 

At the present time there appears to be no good reason for 
the use of the carbon and metallized-earbon lamps except their 
lower first cost and in the original cost of the various lamps, there 
is not such a large difference. For instance, the list price of a 50- 
watt carbon lamp is 16c., a 50-watt metallized-earbon lamp 20c. 
and 50-watt tungsten lamp 27c. But with a great many people 
this first cost seems to be the deciding factor ; they do not appear 
to realize that the purchase price of a lamp is a very small 
per cent of the total cost of the current consumed by the lamp 
during its rated life. The fact is that the tungsten lamp gives 
approximately three times as much light for the same wattage 
consumed as the carbon lamp and approximately twice as much 
light as the metallized-earbon lamp. Considering that the 
average life of a lamp is about 1000 burning hours, then the 
average cost of the current consumed by the lamp is several 
times greater than the original cost of the lamp. For example, 
the list price of a 50-watt tungsten lamp is 27c., while the cost 
of the current consumed by this lamp based on 8c. per kw-hr. 
for 1000 hours is $4. Since this lamp gives approximately 
three times as much light for the same current cost as the 16c. 
carbon lamp, it is easily seen that considerable money would 
be saved by the use of the tungsten lamp even if the carbon 
lamp cost nothing. 

COHUnTATOB SIOTTDra 

In slotting a commutator, it matters not what size it is 
nor the voltage, the only factor requiring attention is that of 
the peripheral speed. If this is high a slotted commutator 
can be operated successfully, but if the peripheral speed is 
rather low the centrifugal force may be insufficient to throw 
out foreign matter that may get in between the segments and 
cause sparking and short-circuits. 

While undercutting should not be done on sl6w-speed 
machines, there are conditions where it is a necessity. One 
such case is where graphite brushes are used. The graphite 
brush is soft, and if the mica is not cut down, high mica and 
sparking sooii result. Another is that of high-speed 60-cycle 
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rotary converters. In these machines the proportion of copper 
to mica in the commutator is very much lower than in small 
slow-speed equipments, and if the mica is not undercut, com- 
mutation, commutator and brushes all suffer. Undercutting or 
slotting may be done from choice or necessity, and sometimes 
it should not be done at all. There is, however, one case where 
particular care should be taken, and that is in coal mines or 
similar places where dirt in the atmosphere is extreme, even 
though the commutator speed be high, it is a matter of in- 
dividual judgment. 

In cleaning commutators that are slotted, oil should be kept 
away as a general thing. Oil has a deleterious effect upon 
mica and, if used too liberally upon a slotted commutator, soon 
collects in the slots^ causing irreparable damage. It also assists 
in the formation of semiconducting masses which may cause 
short-circuits, grounds and sparking. Apart from the fact that 
the slots tend to encourage the collection of dirt, another factor 
is that trouble can go on unseen, which in the commutator with- 
out undercut mica is more apparent. Slotted commutators 
should be blown out with compressed air at regular intervals; 
once a week will suffice where the surrounding air is reasonably 
clean. The pressure employed for this purpose usually does 
not exceed 50 lb. per sq. in., and the nozzle should even then 
not be placed too near the commutator's surface. The slots 
should be inspected from time to time to make sure that dirt is 
not collecting or oil attacking the mica insulation. 



SECTION VIII 
MAGHmiNG AND REPAIRING KINKS 



T^-RTATT^ TO COFFEB CIECITIATINa FIFE 

The copp«r pipe cotmeeting the jacket of an oil engine with 
the radiator broke near a onion, as shown by the irregular line 
in the iUostiation. It was repaired b; the engineer in a short 
time as follows : 



BROKEN UNION BEFAIRED 



The eonpling was separated and a rii^ was shrunk on the 
end of the broken pipe and pinned, after which the pipe end 
was peened, smooUied off and the union put together as above. 
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The pipe when joined was about an inch shorter than originally, 
but fortTinately the radiator eould be moved that amoont with- 
out difficulty. 

AH EUESGEITCT FUUF IfR PATTj. 

"When a duplex pump failed to supply its full amount of water 
it was shut down and the handhole plates were removed from 
the valve chamber on the water end. One valve seat, valve and 



IMPROVISED JACK TO HOLD VALVE SEAT IN PLACE 

spring were found out of place, for the threads had stripped 
on the valve seat, allowing it to be forced out of place. The 
pump was ui^ently needed, so it was repaired temporarily by 
cntting a piece of %-in. round iron the right length to reach 
from the top of the valve stem to the top of the inside of the 
valve chamber. One end was threaded and a %-in. nut screwed 
on the thickness of the nut ; the upper end was pointed as shown 
in the illustration. The valve seat was wrapped and "doped" 
with red lead. The bolt was put in place and then backed part 
w^ out of the nut, forcing the seat down tight into its place 
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and boldiog it there. The pomp was out of service only a few 
minutes. 

FASTENINO A XOOSE CBAKK 

In the illnatration, at the right, is shown the wrong way to 
try to make a loose crank tight ; for it is plain that the loose- 
neaa of the crank is divided all around the shaft (purposely 
shown exaggerated in the illustration) and the pins have the 
load and strains to carry. In other words, the shaft supports 
the pins and the pins the crank; while if the job is done as 



gjg^ Oversize 

LOOSE CRANK PINKED ON ONE SIDE ONLY 

shown at the left, the lost motion or looseness is taken up all 
in one direction and the crank fetches up against the shaft for 
nearly half of its circumference, will have a perfect grip and 
retain the original alignment ; and the pins will only be called 
on to hold it in pt^ition. Tapered holes or pins are not neces- 
sary if the pins are about one-thousandth of an inch larger than 
the holes, and drawfiled on two sides at the points A and B. 
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Pacfa tlLe pins in ice before driving, but it is not always necessary 
to heat the crank. Make the pins about 3 in. longer than the 
depth of the hole, mark the point on them to show when they 
are "home" and provide some sort of vent to let the air out of 
the hole. Do not grease the pins, but drive them with a heavy 
battering ram made of a piece of shaft hung by a rope block. 

SAiniFAPEB REPLACES PTTILEY KEY 

The key on the drive pulley of a crusher sheared off and 
an immediate repwr was necessaiy. Aa a temporary expedient, 



the pnlley was unbolted, spread, and a layer of sandpaper was 
placed between the pulley and the shaft. The holding-bolts of 
the pulley were then drawn up tight and the crusher put into 
operation. 

No trouble developed, the pulley driving the crusher without 
slipping and giving perfect satisfaction. 

FUUF-OEAK ItEFAm JOB 

The illtistration shows a repair job that was made on the 
intermediate gear of a large direct-connected motor-driven 
pump. Several teeth were broken out, a new gear could not be 
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obtained for about two weeks, and it was necessary to get 
the pump numing with as little delay aa possible. 

The brofan teeth were chipped out flush with the bottom of 
the gear rim and a row of '/it-io. holes drilled and tapped across 
the face of the gear where the teeth were broken out. Pina 
threaded their entire length were screwed in, projecting the 
height of the teeth, as shown at A. A plaster cast of several 



HOW BBOKBN QEAB TBBTH WERE BBFAIRED 

whole teeth was then made, as shown at B. After thoroughly 
drying out the east, it was placed over the plus and a tooth of 
hard babbitt metal poured. After all the broken teeth had been 
repaired in this manner, the gear was replaced on the pump 
and it ran for about two weeks, until a new gear was procured. 
When the gear was replaced with the new one, it was hard to 
tell which were the repaired teeth, 

FtniF BSEAOOWir AND BEFAIB 

In a plant where there are three compound, flywheel, Corlisa- 
tjrpe elevator pumps, having one high- and two low-pressure 
cylinders, the piston rod of one of the low-pressure cylinders 
broke off at the last thread close to the erosahead nut. The 
cylinder and head were both cracked before the pump could be 
shut down, a crack extending across the head-end steam-valve 
chamber as far as the middle of the cylinder. When the cylinder 
was sent out to be ozyacetylene-welded, an attempt was made 
to run on two cylinders, but the receiver got too much steam, 
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causing the relief valve to pop constantly ; and as there was a 
duplex stand-by pump available, it was not thought necessary 
to go to the trouble of bleeding the receiver to the exhaust line, 
although this could have been done in an emergency. When the 
cylinder came back from the welders, the problem was how to 
smooth the valve chamber and remove the rough spots on the 
top of the cylinder, as none of the machine tools in the plant 



BHBKY WHEEL ATTACHBD TO 



TUBE CI.EANER 



was large enough for the job. This was finally accomplished by 
using an emery wheel attached to a boiler tube-cleaner, as a 
grinder. A shaft carrying the emery wheel was attached to the 
tube cleaner and extended 2 ft. beyond, so that a helper conld 
guide and steady the grinder during the operation. The work 
was thoroughly done, and the valve apparently works as well 
as ever. 

ECCEITTBIC STEAP BEFAIBED 

The eccentric strap on a hoisting engine broke, and not being 
able to procure a new one for some time, the old one was 




SniAF WAS BROKEN AM) HOW BEPAIBBD 
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patched as shown in the illastration. It was such a secure-looking 
job when completed that it was decided a new one was not neces- 
eai7. To my knowle^e the repaired strap did service for 
three years and apparently was good for many more. 

"BTTTTOinirG A KEY" 

This is a means of tightening a key in its keyway when it is 
difficult to remove it, as in some cases it means dismantling a lot 
of parts to take a key oat. Drill the key lengthwise, being sure 



KEY DBILLED AND TIGHT-FITTINQ PLDGS DKITEN IN 

not to ent through the sides of it, then cut ofi pieces of rotind 
steel about ^-in, long and a little larger than the hole and drive 
them in separately until they M the hole solid and the key will 

be tight. 

BEFAISIHa A BBOKEN CROSSHEAD 

The crosshead of a 18 x 42-in. Corliss engine cracked as shown 
by the dotted lines in the illustration. It was clamped firmly, 
chucked in the lathe and the side turned off, leaving a i^-in. 
boss, or shoulder, around the eye. Then a piece of ^in. boiler 
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plate was alu^d, as shown, with the hole in the center a little 
snuUler than the boss on the erosshead. After being heated in 
a forge, it was placed on the orosshead and hammered to a good 




FLANGB SHBCNE ON A BBOKBN CKOSSHEAD 



fit. When cold, it had drawn the parts t^^ether ao closely that 
the cracks could hardly be noticed. Holes were then drilled 
aroond the patch and tapped out for capscrews, making the job 
entirely secore. 

BBOKEK CAST FISTOK UTtPA TRitt^ 

The piston of a large vertical engine had a hole "punched" 
in it wh^ the "keeper" key, holding the nut in place on the 



HOW A BBOEEN PI8I0M WAS BBPAIBBD 

rod Iffoke and got over into the clearance space. The engine 
was ni^ently needed and had to be repaired as quickly as pos- 
sible. Welding would necessitate heating the entire piston to 
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aome extent and might distort it. It was therefore decided 
to "sew" the piece back in hy drilling and tapping holes along 
the crack and putting in V^-in. cap bolts, the heads being sawed 
off afterward. One bolt overlapped the other so that they could 
not unscrew and work out The job was completed in a short 
time and was entirely satisfactory. 

BEPAHtS BT OZTACETYIERS TOUCH 

About 50 lb. of copper and brass starting-boz contacts that 
otherwise would have been sold as scrap metal was saved by 



BDBMED STABl^KG-BOX CONTACTS BENBWBD 

the use of an oxyacetylene torch used to build up the burnt 
surfaces with copper and then finished on an abrasive wheel. 

EEPAIES TO BKOEEN GEAE WHEEL 

The web of a large gear wheel was cracked through and the 

rim partly through at A. The hub and arms were broken 

through at B and the rim at C, and the gear was forced around 



! 
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on the shaft until the key was about at X. The wheel was 
removed from the shaft and drawn together with rods and bolts 
as closely as possible. Next, three rings were shrunk on the 
hub, two on one side and one on the other, and plates made to 
fit the inside of the rim, as shown by the heavy lines. These 




BROKEN GEAR WHEEL REPAIRED AND RETURNED TO 

SERVICE 



were drilled and put on with capscrews after the hub was drawn 
up by the bands. The arms were stiffened by means of rods 
from the strap 2> hooked over two good arms and on the other 
side, where the hub was long enough to receive it, by a large 
band. The gear was then replaced, keyed up tight and it ran 
as well as ever. 



SECTION IX 
SMALL TOOL KINKS 



Pnil[p-TALV£-S£AT WREKCH 

A valve-seat wrench made of pipe with slots cut in the 
end to match the spider of the seat will prove effective and will 
Berve in awkward places, such as depressed decks or where there 



itJ 



PUMP-VALVB-SBAT WRENCH 



are projecting stnds. It may be tamed with a Stillson wrench 
or with a bar in holes drilled in the pipe. 

Seats requiring the combined strez^th of two men with a 
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6-ft, pipe on a 48-m. wrench to start them have heen taken 
out without injury. The wrench should he made of extra-heavy 
pipe and the largest size that can he put into the seat to bting 
the force as near the point of resistance as possible. 



A HOHE-HASE Sltm WBENCH 

The body A of this wrench is made of machine steel, slotted 
at B to receive the eccentric roller C, pivoted on D and knurled 
to grip the stud firmly. In operating, the device is slipped over 




WBENCH FOE INSERTING OB REMOVING STDD-BOLTS 

the stud, with the roller C near the bottom, gripping the blanfe 
portion. If the stud is to be withdrawn, C is swung to ^he right, 
and if the stud is being put in, it is swung to the left, till the 
teeth grip the stud by a pull on the handle. 



STTTS OB FIFE WRENCH 

The illuBtration shows a wrench for circular shapes, which 
grips by clamping and does not mar finished surfaces as there 
is no rough or knurled part to come in contact with the work. 
A number of clamps for different sizes can be made and used 
with the same lever or handle. 
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The cl&mps may be made of one piece or hinged as shown 
in the two designa. The greater the pull on the lever the harder 




SMOOTH CL&BIP WBBNCH FOB FINISHED WOBK 



the clamp will grip, but a slight motion in the opposite direction 
will release the work. 



A THEEXOUETEK OITASD 

A serviceable thermometer guard which is simple to make 
and easily removed when not in use consists of a piece of %-in. 
pipi<. 14 in. long and a wooden cap, the latter shaped to give 
oily fingers a secure hold and having a hole lei^hwise through 
it for a wire or cord by which to support or move the ther- 
mometer. The pipe is threaded at one end to match the ordinary 
thermometer cup, the other end is preferably reamed out smooth. 
Two Vif-in. slots are machined in the pipe 90 deg. apart, so that 
with the pipe loosely screwed into the cup, one slot can alws^ 
be turned to face the light. With a hole through the cap, the 
length of the wire or cord connecting with the thermometer is 
readily adjusted. If the eye is broken off the thermometer, tie 
B soft string around it, followed by a suecessiou of half-hitches. 
Where excessive vibration endangers the thermometer, a torn of 
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GUARD TO PROTECT A THERMOMETER 

lampwick around its upper end or a small rubber band looped 
around a few turns will safeguard it. 

EXTENSION OIL-CAN SPOUT 

An extension for an oil can for oiling parts below reach 
when no long-spout oil can is at hand is made by attaching a stiff 
iron or copper wire to the spout of an ordinary oil can as shown 
in the illustration on the following page. As the oil comes 
out of the spout it will follow the wire to its end. 

hanoespCIahp foe i-beak 

A good strong I-beam hanger clamp can be made from two 
pieces of 3-in. angle iron sawed off about 2 in. wide, heated 
and one end or flange bent back and the other drilled for the 
strap, as shown in the illustration on the next page. The 
thickness of the angle is where it is most needed. 




«=.■:.„ 



HANGBB-CLAUP MADE OF AKQLB IBON 



SMALL TOOL KINKS 



A HANDY FACEHra CITTTEE 

The tool shown herewith is for cntting packing to a given 
length and bevel. The base A is made of wood 1 in. thick, 3^ 
in. wide and 21 in. long. The gage bar B is about 16 in. long 
and is made of hardwood. One end ia cnt to an angle of 45 
deg. The sliding block C is part of an old motor brush-holder 
with a piece of */i»-in. iron bent to an angle of 45 deg, riveted 
to it. The bar B is made an easy eliding fit for the block, which 
is clamped to it by the thumb-screw placed on the back. The 
knife guides D are made of '/„ x 3-in. iron and are about 4 in. 



DEVICE FOK CDTTING PACKING 

high, with the slot cut on an angle of 45 deg. and set so that 
the knife will just clear the end of the bar B. A conunon bread 
knife with scalloped edge is used for cutting the packing. The 
top of the bar B is marked or graduated so that the distance 
from the knife to the stop, when set in a certain position, gives 
the length of the packing required for a given rod. 

Another way is to lay ofF the graduations on the bar, from 
a table of cireumfereneee of circles, and to this add Vn-in. for 
expansion up to 2 in. diameter; ^/^-in. from 2 to 3-in. diameter, 
and %-in. for larger diameters. After measurii^ off the dis- 
tances on the bar, stamp them with small ^nres or other suit- 
able marks. The distance from the knife to t^e 2-in. diameter 
mark ^yy this method is 6^ in. ; to the 2^-in. mark, 8 in., etc. 
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To operate, first get the diameter of the rod, which is, say, 
2 in. Add the size of the packing, which in this case is, aay, 
Yz in-) amoTinting to 2^ in. This is the diameter of a circle 
passing through the center of the packing ring. Set the gage 
at the 2^ mark on the bar, and cut the first end at an angle ; 
then butt the packing against the stop C and cut off. The 
length is right for a good fit, with the right amount of room left 
for expansion. 

BOHEE-TUBE-FEERUIE WLLEB. 

The boiler-tube-ferrule extractor shown in the illustration 
is being used in a locomotive shop and has the advantage of 



FBBBULE EXTRACTOB IN POSITION HBADT FOR A PULL 

being cheap and easy to construct, Is "husky" to stand abuse 
and is capable of adjustment to various sizes of boiler tubes. 
In using, a bard-steel washer A is first placed against the tube 
plate, setscrew B being slackened to allow the jaws D and E 
to enter, and when in position the setscrew B is advanced far 
enough to press the jaws against the sides of the boiler tube. 
Nut F is then turned with a wrench and the ferrule gradually 
drawn out. 

EASILY ATTACHED TOOLHOIDEE 

The bracket diown in Fig. 1 is made of machine steel and 
hardened on the comers for gripping on pipes or poles for hold- 
ing the tool basket, Fig. 2, or the wire and tape holder, Fig. 3, 
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thus enabling the electrician to have everything within easy 
reach. The part A, Fig 1, is hinged to give access to the pipe 



FI03. 1 TO 3. PARTS AND ASSEMBLY OF TOOLHOLDER 

or pole. The rivet B is made tight enough to keep the part A 
closed when the bracket is in place. 

CTTTTEB rO£ LABGE-SIZE WISE 

Catting iron wire or large copper conductors is impractical 
with shears and impossible with ordinary cutting pliers. A 
powerful and very compact cutter, which anyone can make in 
his spare time, is shown in 'the illustration on the next page. 
This tool, made of ^/,fm steel, hardened on the cutting edges, 
will cut copper wire up to '/is-Ji- diameter, or even larger if 
the handles are made longer. The spring A holds the cutter C 
against the lever handle D, and the spring B holds the handles 
i^Htrt. 
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PARTS AND ASSEMBLY OF WIRE CCTTBB 

HOUE-UADE DKILL EXTENSION 

Where an extension drill is required and one is not readily 
at hand, the deficiency can generally be supplied by boring a 



IWIST DBILL AND EXTENSION 



hole, abont %-in. deep and of a diameter equal to that of the 
drill to be used, in one end of a piece of cold-rolled steel and 
then cutting a square notch in the side of the bar at the boltom 
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of the hole, as shown at A in the figure. Then a short section is 
cut out of the end of the drill, as indicated at B, so that when 
the drill is placed in the extension, it will fit up into the notch 
of the latter, as indicated at C, and the two flat surfaces will 
prevent the drill from turning. 

SECTTBIITQ GLAND NTTTS 

The valve-stem stuffing-box gland nuts on Corliss engines 
often give trouble by working loose and allowing the packing 
to blow out, requiring a shutdown to repack. This is more often 
the case on old engines that have worn valve stems having a 
side movement; every time the hook picks up the steam arm, 




COTTBB PIN TO KEEP NUT FROM TUBNINO 



which tends to move the gland and work the nuts loose. There 
is sometimes scant room on the studs for the jam nuts, so the 
engineer has to keep a close watch on the single nuts to keep 
them tightened. Drill a small hole in each end of every gland 
in such a position that a small cotter pin inserted in the holes 
acts as a nut lock. This is also a good kink to use on the piston- 
ro4 glands of big engines and may prevent a serious accident. 
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BiNO FOB Hoismra wibe cables 

The steel ring shown is a time saver and gives a perfect grip 
when hoisting cables up to elevated lines inside or outdoors, where 
the common knot frequently slips. This ring can be used to 




HOI8TINO RING ITOB CABLBS 

raise any wire that is stiff enough not to be bent by the strain 
of the ring; the heavier the wire the more pomtive the grip. 
The ring is made of tool steel, with sharp edges and hardened. 

AN EASILY HADE GASKET C1TTTEB 

Considerable more packing is wasted by hacking it out on a 
flange with a ball-peen hammer than if a gasket cutter of the 
design shown in the illustration is used. The cutter bars are 
adjustable to suit a large range of sizes. Considering the large 
number of gaskets used in many plants, such a device is worth 
while. 
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OASKKT CDTTBB MODNTBD ON A BENCH OB BOABD 

CTTTTER FOS EOTJHD GASKETS 
The illustration shows a simple and easily made device for 
cutting circular gaskets rapidly and accurately of any size within 




ADJTISTABIJ! CCTTEB FOB QASEBTa AND WASHERS 



its capacity, from sheet packing. The saving in time is most 
pronounced, of course, when a number of gaskets of the same 
size are wanted, and it is only necessary to set tiie cutter once 
for the diameter desired. It is constructed along the same lines 
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as a beam compass. The main bar, or beam, made from ^•in. 
cold-rolled steel rod, is ground flat on one side to give a good 
bearing for the setscrew. 

The cent«r point is made from a broken twist drill of small 
diameter ground to a needle point. For the cutter use is made 
of another broken drill about %-in. diameter flattened slightly 
like the main bar, to give the binding screw a good grip. Tho 
cutting end is ground V-shaped and sharp and given a fine edge 
on an oilstone. 

HOHE-UABE WIBE STRAIOHTEKEB 

Strughtening about 6000 ft. of No. 0000 bare-copper wire 
was accomplished in the following mwrner; When received, this 



wire was in bundles containing lengths of from 300 to 500 ft. 
The rolls were of small circumference, and in several places 
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the wire had sharp benda. The straightener shown is made of 
two pieces of metal of the dimensions shown in Fig. 1, riveted 
together and mounted on a wooden block set in the ground. 

One end of the cable was made straight for about 2 ft. 
and pushed through the straightener ; then the clamp detailed 
in Figs. 2 and 3 was placed on the end of the wire extending 
through the straightener, as in Fig. 4, and a horse osed to pull 
the wire through the straightener. The straightening was then 
done as fast as the horse could walk. The slots in the two halves 
of the straightener were made on a planer. Wire of any size 
can be straightened in this manner. The comers at the entrance 
should be well rounded to prevent dam^png the wire. 

WIEE-TiaHTENINQ TOOL 

It is general^ a somewhat difficult job, without the use of 
proper tools, to get a hold on an insulated or a bare wire to 




PABT8 AND ASSHHBLT OF WlRE-XlGHTBimNQ TOOL 

take a strain on it without injuring the insulation or kinking 
the wire, especially if the conductor is of lai^ size. It was to 
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provide a satisfactoTy means for putting the proper tension in 
electrical conductors when they are being run in the open oa 
insulators that the tool shown at A in the figure was devised. 
The eonstraction of the device is self-esplanatory, and the 
dimensions given are sufBcient for anyone to go ahead and make 
one. The one shown was made from a taper pin 1.5 in. in diam- 
eter on the large end and 1 in. on the small end. Eye-bolts in 
the pieces B are tised to apply the str^n to the conductor. The 
grooves in the movable parts must be cut of sufficient size to 
allow the lat^ end of the V on the stationary parte to fit into 
them 88 at C, or the former will jam on the latter. To take 
a strain on a wire from two directions two of the tools may be 
used, spaced at convenient distances apart on the conductor, 
with a rope nm through the eye-bolts to apply the tension, as 
shown on the bottom of the figure. The dimensions given are 
good for a tool to be used on conductors up to %-iu. diameter. 

COKBniED MEASTJBE AND FUNNEL 

The combination shown in the illustration serves as a measure 
and a funnel as well. The marks for different quantities of 



8I0FFBB IN BASB OP FtmNSL 
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course are found by once pouring in different measured amounts 
and marking the scale accordingly. The spring holds the stopper 
down to prevent the oil from flowing out. The construction may 
be simplified by using only the upper guide and a tight-fltting 
cork on the end of the rod. 



SPANNEB WBENCH FOE FINISHED SHAFTS 

The illustration shows a spanner wrench for shafts, which 
has proved so useful that others might be glad to know of it. 
It is made of 1 x i^-in. steel, and the same wrench can be used 
on shafts from 1 to 6 in. in diameter without damaging the 
keyway. The shape of the tool is the result of something like 




WRENCH TO B0TATE3 A SHAFT 

two years' evolution. It is christened the ** Twister'' and is used 
for rotating (by hand) armatures and the like during the process, 
of erection, repairing and inspection, and of course it works 
equally well on other similar things. The need of something of 
the kind is shown by the condition of kejrways on shafts so fre- 
quently found damaged by the use of monkey ivrenches and pipe 
wrenches. 
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8CBEWDBITEB ATTACHMENT FOB CTTTTinO f UESS 
Since pliers and screwdrivers are the tools most frequently 
used by the eleetriciau, they should be in such a form that they 
can be easily carried around. Pliers with a screwdriver foiled 



FIGS, 1 AND 2. 8CBEWDRIVEK ATTACHMENT FOB 

at the end of one of the handles are common, bat the screw- 
driver is unhandy and is seldom used. 

After considerable experimenting, the screwdriver attach- 
ment shown in the illostrations was developed and has proved 
very useful to workers who have made one. In Fig. 1, A is 
made of tool-steel and hardened. The jaws B arc bent from 
V„-in. soft sheet iron and held together by the two straps C 
and rivets D. Dimensions cannot be given, as curves and shapes 
change in accordance with the shape of the pliers used. The 
form is obtained by bending the sheet iron around the pliers and 
riveting it to the tool-steel blade A. The device is so small that 
it can be easily carried in the vest pocket. Fig. 2 shows the 
screwdriver attachment in place ready for use. 

A SXTGCESSFUX LOOK WASHEB 
There are many devices for holding a nnt or capscrew in 
place, bat most of them have their objections. The illustration 
shows a washer made and tised with success after several other 
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devices had been tried, to hold a eapscrew in a bearing cap ou 
a vertical shaft. Although it is quite tedious to make without 
proper facilities, it could be made in one operation with a fiuit- 
abty designed die or punch. As shown, a small spring-steel catch 




NDT OB CAFSCBBW LOCK WASHES 

is riveted in a recess in the washer and projects above the sur- 
face when not depressed, which is done when the nut ia to be 
removed. The under head of the rivet is cone-shaped, to be 
fitted into a suitable recess in the casting of the machine, made 
with center punch or with a small drill. 

lOCAHKa Am) REXOVINCt BENDS 

The illustration shows two kinks that will prove helpful in 
testing and straightening bent work; the vise jaws can also be 
used in the same way for bending. Both devices can be made 
by anyone with a knack for doing small jobs at the blacksmith's 
forge. The bench centers, Pig. 1, may he made from % x 2l^-in, 
flat stock formed up from one piece, and the center screws of 
%-in. machine steel bolts. Any length of stock can be tested 
for true on these centers, using a square on the bench and re- 
volving the work by hand, or the bend can be chalk-marked for 
straightening. 

The special vise jaws. Fig. 2, are useful for straightening 
small work, as the curve permits springing the work enough to 
fully remove the bend, whereas in trying to straighten stock in 
the plain or parallel vise jaws, it still retains a part of the bend 
when squeezed flat. When using a bench vise to straighten work, 
do not forget to lubricate the screw well, and do not try to take 
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the kinks out of large-sized stock, or yon may break the jaw 
or otherwise damage the vise. When the work is too large for 



DETICBa FOR TESTING, STRAIGHTENING OR BENDING 

the vise, it must be heated at the bend and straightened with 
a blacksmith's sledge and flatter, or with V-blocks and a screw. 

SCREW-TYPE WIBE CTTTTEE 

A handy tool for cutting heavy copper wire up to 0.5-in. 
diameter is shown in the figure. The body of the device is made 
in four parts and assembled. Two pieces, one right and the 
other left, are made similar to that shown at A, and two other 
pieces B and C. The parts are assembled and riveted together 
as indicated at D, after which a i/^-in. tap hole is drilled and 
tapped so it will pass through the center of the recess E in part 
B. The holes should extend well down through parte A, as 
indicated in the figure. The recess E in part B forms a pocket 
for the cutter F when the tool is assembled. In operation the 
screw G is turned back and cutter F dropped into the pocket, 
thus allowing the wire to be placed in the tool, as shown at D. 
The screw is now turned and the cutter shears the wire between 
the cutting sides of the shoulders A, as indicated at S. The 
parte are made of tool steel and hardened on the cutting edges. 
This little implement can easily be carried around in the tool 
kit. 
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? CCTTISG TOOL 

DEVICE POS DBAWIKG TIGHT EE7S 
The illustration shows a device especially designed for remov- 
ing keys that are tight and inaccessible from the inner side of 
the pulley, as frequently found on lineshafts, electric motors, 
etc. The apparatus consists of a U-shaped forged bracket A 
lying close to the shaft, toward the key, and pressing against 
the boss of the pulley. After making a "nick" with a cold 
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OBAWING A TIQHT KBX 

chisel, aa conditions demand, the ton(pies B are placed so as to 
grip the key by means of the setacrew C. Finally, by the aid 
of a wrench on nut J!>, ^ is forced against the boss of the pnlley 
and the key is drawn out. A 1-in. machine screw with an extra- 
wide nut will answer in most cases. 

A EANDT IHFROVISED JAOE 

One of the most disagreeable jobs met with in factory work 
is that of lining up heavy machinery, and even where tools and 
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experienced helpers are plentiful, work of this kind is not with- 
out its troubles; but in the small plant, where the largest hoist 
is likely to be too small, there is good cause for some apprehen- 
sion on the part of the engineer in charge of such a job. 

A neat little jack is made out of a steel setscrew, of the 
desired length, fitted with a locknut and a capped pipe for a 
base can be used in a close place, as shown, by holding the head 
of the screw and turning the nut. This little jack can be easily 
made, and it does not take up much room in the engineer's 
tool chest. 

FOBTABLE AIB BLAST 

A ''good hot fire" is often wanted in places remote from 
the fan-blast system for heating rivets, flanging and a hundred 








COMPBESSED-AIR FOBGE BLOWER 

and one different jobs. The simple device shown in the illus- 
tration is made of standard pipe fittings, and by its use the 
amount of high-pressure compressed air used is trifling, as the 
greater part is supplied by the outside air which rushes in at 
the open side of the tee. The principle involved is old, though 
this application may be new to many. When made of the correct 
proportions, such a blower will use comparatively little high- 
pressure air and give satisfactory service. 

BEUovnra bbul chips by bevebsing the action of 

A bellows 

The following is a useful kink when drilling holes, reseating 
valves or similar work where it is diflScult to remove the chips. 
On the nozzle of an ordinary molder's hand bellows solder a 
reducer of any size and shape desired and close up the regular 
air-inlet valves in the bellows. To operate, close the bellows, 
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place the nozzle near the chips to be got rid of and open the 
bellows quickly. The rush of air will carry the chips into the 
bellows, after which they can be easily blown out again. 



SECTION X 

MISCELLANEOUS KINKS 



CHANGING A HOT-WATEB HEATING JOB TO STEAH 

If a hot-water heating system proves inadequate, from in- 
suflSicient radiation or increased leakage or infiltration of air as 
the building gets old, it is an easy matter to correct the trouble 
by introducing steam in place of the water into the radiators, 
direct or indirect. This change does not involve as much dif- 
ficulty, as a rule, as one might suppose. It is true that the mains, 
flow and return, are usually much larger than would be used 
for a steam job, but if the part of the building through which 
the piping passes is **underheated,'' the large pipes will help 
by giving oflf more heat; otherwise, better covering should be 
provided. 

The process of changing over consists in draining out the 
water and following it with the steam at the same time. This 
plan detects at once the radiators that are likely not to drain 
well or to set up water-hammer. It is probable that in a direct 
heating job no serious trouble will be met with from the upper 
floors, but sometimes those in the basement or on the boiler level 
will need to be drained by a pump or may even call for a sepa- 
rate return, but not often. Keeping in mind that radiators of 
the hot-water type will work quietly even when partly filled with 
water, because of the top inlet, makes the job less ** fearsome," 
and those in the basement may give off enough heat when en- 
tirely filled with water as originally intended, by the help of 
the extra radiation from the pipes, while those on the floor above 
are steam dry. The water level can be maintained anywhere 
between the basement floor and ceiling by the correct location 
or elevation of the steam trap, taking care to connect an equal- 
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rang pipe from a dry steam line to the inlet pipe to the trap 
where it eonneets to the trap. 

If no radical changes in piping are required, it is a good idea 
to retain all the essential features of the hot-water job so that 
water can be used in mild weather and steam during extremely 
cold fimaps. 

WET cons SOUETIMES FAIL TO HEAT 

When pipe coils are used for heating, in conjunction with 
radiators, it is sometimes noticed that circulation through the 
coils is not good, especially if they are long and made of small 
pipe connected up with return bends instead of headers. The 
reason is the greater resistance of the coil, since the steam must 
traverse a greater distance. Sometimes a coil will heat at both 
ends but not all over. This is because steam enters from the 
return piping as well as from the supply and the air is trapped 
between the two. The location of the air vent becomes an im- 
portant matter in such cases. 

BADIATOB CONNECTIONS 

One type of steam-heating system uses a small expansion 
trap on the outlet of each radiator, a return trap to put the water 
back into the boiler, and one air valve to let air out of the whole 
return system. The small traps on the radiators let air and 
water pass, but close against steam. The common air and water 
return must be above the water level of the boiler. 

In one instance it was necessary to connect some wall-type 
radiators below this common return line, but still above the 
boiler-water level. They were first connected as radiator 1 shown 
in the illustration (the others being marked 2, 3 and 4). The air 
was expected to go to the air and water return and the water 
to go down through the radiator trap into the drain from the 
steam mains; but steam, blowing through these radiators and 
backing up to the radiators on the upper floors, shut the outlet 
traps and closed the air valve at the boiler, so the air could 
not clear from the system and the water would not return from 
the radiators — ^the system became steam- and air-bound. 

The connections were then changed as shown in the next case 
(radiator 2), but on the first cold day the steam pressure forced 
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the water out of the drip line, along the floor, and caused water- 
hammer. Connection 3 was considered as a remedy, but as the 
traps do not close against water unless it is near the boiling 
point, this plan was discarded and connection 4 adopted. As 
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RADIATOR CONNECTIONS TRIED OR SUQQESTED 

steam is lighter than air, it passes across the top of the radiator 
and closes the air valve while the lower half of the radiator 
is cold, but by letting the air valve blow a little steam, the 
radiator gradually clears of air and the small blow of steam does 
not interfere with the rest of the system. 



FBOmSCUOITS FOWEB-FLANT FOINTEBS 

To bend a small-sized pipe fill it with melted rosin and then 
let it cool, after which the pipe can be bent to the desired 
shape, then heated slowly and the rosin drained out. 

To vulcanize a rubber hose over a piece of pipe, heat the 
pipe in a fire, then put it into the hose and quickly dip it 
into a bucket of cold water. 

For facing hard-rubber pump valves heat a piece of cast 
iron, having a smooth surface, to a dark red and then rub the 
valve on the smooth surface. 

The illustration shows an arrangement for regulating makeup 
water to a tank heater to keep a uniform water level. It con- 
sists of a separate tank for the float, connected to the heater b^ 
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FLOAT TO CONTEOL MAKEDP WATEtt 

^-in, pipes similar to a water column on a boiler. This simple 
arrai^ment has proved satisfactory in use for three years. 

KIHES IH TEE EAKDUNfl Of &OFE DBIVES 

In replacing an old rope with a new one in a system of rope 
transmission of power, it is often the practice to put a tension 
on the new rope as it is drawn in, by stationing a crew of men 
like a tug-of-war team to pull agiunst the windii^ force. A 
more effectiye means is shown in the sketch herewith, which rep- 
resents the principal details of a drive in which 1000 ft. of 
1%-in. manila rope makes eleven wraps around the main sheaves, 
and which is designed to transmit 200 hp. One man can apply 
the needed tension on the rope as it slips through the clamp AB. 

The rope comes from the factory wound up in a coil around 
a hollow core. The coils are unwound internally, and the un- 
winding must be started with the coil right end up, otherwise 
the rope will kink so that it will be impossible to draw it onto 
the sheaves. 

In a main drive like the one shown in the drawing, the vibration 
will sometimes cause the length of rope passing from the oblique 
idler of the take-up device into the first groove of the driven 
pulley to lash violently from side to side. Occasionally, this 
whippii^ action will result in throwing the rope out of its proper 
groove in the driven pulley, thus causing it to ride around on 
top of the wrap running in the second groove of the series. This 
has happened several times without any damage resulting, the 
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rope being gnided back into the empty groove by means of s 
piece of pipe used as a shifter and without slowing down the 
engine. Great care must be exercised in doing this, however, 
as undue haste might result in shifting the rope past the vacant 
groove and off the pulley altogether, perhaps with disastrous con- 



Wheii tbese ropes fail through ordinary wear and tear, the 
failure naturally occurs in the splice, the weakest part. The 
rope begins to frazzle out and usually gives warning of the 
impending break in plenty of time to make whatever prepara- 
tions are needed for a temporary shutdown. It is then necessary 



THEEADINQ KEW HOPE THEOCGH TENSION CLAMP 

to cut out the whole of the old splice, and make a new one, 
since the strength and durability of a fresh splice with part 
of the old one left in would suffer impairment in proportion 
to the extent of rope remaining from the old splice. In the 
drive shown in the sketch the rope ends to be spliced are 
lapped 24 ft, thus making the splice extend 12 ft. each way 
from the joint. If the oblique sheave ia fhe take-up device 
is out far enough to give something more than 24 ft of ^ack 
rope, then an entirely new splice can be made and 
still the shortened rope will be long enough to run in 
all the big grooves in the main sheaves. If this much slack has 
not been taken up, then it might be advisable to unwind the 
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rope from one groove in each sheave and thus sacrifice the 
pulling power of one wrap in order to make a sound splice. 
It would generally be better to do this with an old drive 
than to splice in a short length of new rope. If the require- 
ments of the service, however, make the new rope necessary, 
some difficulty may be experienced after the splicing has been 
done, since the wear and stretching it has undergone naturally 
make the old rope smaller in diameter than the new portion. 
The piece of new rope should be stretched before it is spliced 
in. This may be done by fastening it in some convenient place 
and pulling on it with block tackle of some kind, letting the 
rope stand awhile after getting a good tension in it and tight- 
ening up on the tackle occasionally. But even with this treat- 
ment the new rope will still be somewhat larger than the old 
one. The difference in size will put a jerking stress in the 
old rope just ahead of the splice at one end and just back of 
the splice at the other end as the piece of new rope passes on 
and off the sheaves. The difficulty might be avoided if a new 
rope having a diameter about one-sixteenth inch smaller than 
the nominal diameter of the old rope could be obtained. 

SIGNAL DEVICE FOK 07EBL0ADED CSANES 

The devices shown in Figs. 1 and 2 are designed to give 
warning by closing an electric bell circuit when the crane or 
other hoisting device is overloaded. 

Two plates A, Fig. 1, are held in position by two rods B 
and the bent yoke rod C. The hook H has a long shank over 
which passes the supporting spring D. This spring works be- 
tween the bottom plate A and the nut E, which is screwed and 
locked at the top end of the shank. The spring, which is 
fastened at 6^ to keep it from revolving, is provided on the 
upper coil with the feather contact H, the spring having been 
previously tested to determine the distance it will compress 
when the required limit weight is applied. When this is de- 
termined, the distance between the contact H and the top of 
the contact sleeve F is made equal to it. As soon as the limit 
weight is reached, the contact H will make connections with 
the sleeve F, thereby ringing a bell or buzzer. 

Fig. 2 embodies a slightly different construction, involving 
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tiie same principles. It allows the use of fonr light springs 
instead of a heavy one, thus distributing the support of the 
weights more equally. 

POWER xoss nr watebwheei ht 

Scattered throi^hont the country there are numerous small 
water-power developments representing practically every type 
or design of waterwheel, operating under various conditions. 

Considered from the standpoint of efficiency in power pro- 
dnctitoi about 90 per cent of these plants show one serious fault 
— a fault not eauly corrected in existing installations, though 
easily obviated at the time of installation. This is "water 
reaction" in the wheelpit under the turbine, which may decrease 
the hydraolio efficiency to a marked extent. In many cases 
the trouble is caused by not allowing a sufficient depth of dead 
water directly under the draft tube of the wheel, or it m^ be 
caused by the inadequate size of the wheelpit or tailrace. 

To secure the maximum efScicncy from a waterwheel, it is 
necessary that the flow of water from the draft tube and 
through the tulrace should be slow and quiet, somewhat as 
shown in Fig. 1. The water level in the wheelpit should also 
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be at practically the same point of elevation as the twi water 
of the stream into which it dischai^es. A loss of even a few 
inches head in the tailraee may seriously affect the power of 
a low-head development. Frequently, the utmost care is used 



FIQ. 1. CORRECT DBSIQN FOR TAJLtUCS 

to conserve all the available head above the wheel and then a 
serious loss is allowed to occur in the tailraee or wheelpit. 

In one particular case a small hydro-electric plant was tested 
to determine what had caused a marked decrease in the available 
power. The head was 11 ft. and the wheel was supposed 
to develop about 150 hp., but at the time of the test the mazi- 



TAILBACE TOO SHALLOW AND SMALL 

mom output was only about 100 hp. After some investigation 
it was found that a recent flood had partly filled the wheel pit 
with gravel and bad so choked the tailraee that IS in. 
of the original head was lost. In this case the remedy was 
easy, for it was only necessary to clean out the gravel to the 
bedrock in order to secure normal power. However, in mai^ 
small plants the original excavation has not been carried to a 
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proper depUi, as in Fig. 2, and the water is choked at the 
end of the draft tube and boils forth like a small geyser, dis- 
sipating in this watery ebullition much of the energy which 
should be given to the wheel and turned to practical purposes. 
Slight changes in the wheelpit or taUraee, at little expense, 
may add considerably to the output of the plant. 

SUMP-CLEAHIHG DEVICE 

The illustration shows a simple device often used in iron 
mines for cleaning the sump. It is made up, as shown, with 
a 6-in. tee and a piece of 6-in. pipe that is lowered into the 
sump; another 6-in. pipe extends to a settling tank. The pipe 
extending to the sump has a 1-in. air pipe (it ma^ be on either 



CliBANIJia SUMP WITH AIR LIFE 

the inside or the outside) that extends close to the bottom end, 
with an upward bend. On the top it is connected with an air 
hose carrying about 70 lb. pressure. When the sump needs 
cleaning, the covering over the sump is removed; two pieces 
of 1 s4-in. wood are placed acro^ and the suction pipe lowered 
near the bottom of the sump. A clamp is fastened tight on the 
pipe close to the tee and restine or>. the 4 x 4-in. pieces, holds 
the pipe in position. With the discharge extended to the setUii^ 
tank and the air hose attached, it is ready for operation. 
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When , de air pressure is tamed on, it causes the water and 
ore to rush up the pipe and over into the tank, where the 
heavy ore will settle to the bottom and the water will overflow 
at the top. After a few minutes the clamp is moved along 
on the timbers to another position to bring the saetion in con- 
tact with more ore to be drawn out. A device of this kind 
will clean a large sump in a very short time. 

BACK ASH BENCH POB FACKIKa 

The illustration sho^ra the construction of a bench for sheet 
packing, which is particularly useful in small plants purchasing 



SHEET PACKINQ KEPT BEADX FOB DSB 

from a distance and in large plants keeping a supply inde- 
pendent of the mwn warehouse. Several kinds and thicknesses 
can be kept on the rack and the desired packing pulled out on 
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the bencli and cut to size, using a straight-edge and the scale 
of inches marked across the bench. In case of small flanges 
that can be brought in, the bench is made heavy enough so 
that the packing can be cut directly from the flange either by 
marking or peening. The under part of the bench is divided 
into two compartments, one for large and the other for small 
scraps. 

FITTING A NEW PISTON VAIVE 

In putting a new piston valve in a Buckeye engine, after 
pulling in a new valve-chest bushing, which necessitated the 
removal of the crank-end valve-chest head and stuflSng-box, the 
head was replaced but upon attempting to insert the new valve 
it was found rather a snug fit; in fact, it would go only about 
halfway in. The valve rod was binding on the top where it 
passed through the stuflSng-box. The shoulder on the chest 
head, intended to fit the counterbore of the chest was about 
% in. smaller than the bore, which allowed the head to drop 
down out of line ; the slack of the studs in the holes also allow 
this. Loosening the stud nuts and raising the chest head slightly 
60 the stuflSng-box would be central with the valve-chest bore 
corrected the difficulty and the valve entered properly. 

FSDUNG CENTRIFUGAL FTJMFS 

A centrifugal pump cannot handle air alone and for that 
reason is not self-priming, and air must be prevented from 
entering it while in operation, or its capacity will be reduced 
to a marked degree or the flow of water may stop entirely. The 
shaft is often provided with water seals or lantern glands. In 
operation these glands are filled with water, under some pres- 
sure, which prevents air leaking into the pump through the 
packing and also lubricates the packing, preventing any heating 
or scoring of the shaft. Some engineers have used grease suc- 
cessfully in these lantern glands and prefer it to water. 

A centrifugal pump can be primed in a number of wajrs. 
If the water flows to the pump under a suction head, the only 
thing required is to open the suction valve and the vent at the 
top of the pump until all air is expelled, and the pump is then 
ready to run. If operating against a suction lift, it will be 
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Qecessaiy to get the air out of the suction line and pump eafiii^ 
before it will be possible to be^in pumping water. If there is 
a check or foot valve in the suction line, water can be run 
back down the discharge line against this foot valve, allowing 
the air to escape at the top of the pump casing. If there is no 



check or foot valve, the pump can be primed by exhausting 
the air from the pump and pipe with a water, steam or air 
ejector. In this ease the discharge valve must be closed to 
prevent air coming in from the discharge line. Connect the 
ejector to the top of the pump casing and draw off all airj start 
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the pump with the discharge valve closed, and when the pump 
is up to speed, open the discharge valve gradually and the 
pump will promptly go into service. 

A permanent vacuum connection can be used to advantage 
when operating a centrifugal pump on a high suction lift. 
Vacuum connections should be made to all closed chambers or 
spaces not in open communication with the main vent opening, 
as shown, and when starting a pump all valves should be open ; 
but when the pump is in operation, the valves should be open 
just enough so that any air coming in with or being released 
by the liquid will be drawn off by the vacuum. "When a pump 
is so connected, a small amount of water is apt to be drawn 
over into the vacuum, but this can be controlled by the regu- 
lating valves or by running the pipe high enough above the 
pump to prevent any water flowing to the vacuum. If the latter 
method is used, it will be necessary to connect an enlarged 
section of the pipe in the line in order to separate the air and 
water and break up the air-lift action. It is possible to operate 
pumps provided with vacuum connections at practically full 
capacity on a suction lift of 27 in. of mercury with the tempera- 
ture of the liquid from 70 to 80 deg. F. 

BIl£AEIN(} IN THE NEW MAN 

One of the disagreeable tasks that come up in the business 
of engineering is breaking in a new man. As a general 
thing the time allowed for breaking a man in is short, and 
he has to grasp a hundred and one operating details that 
later will all seem simple, but at first seem very complicated. 

Occasionally one finds instructions posted which help the 
new man along, especially when they apply to the operating 
details of the plant. 

The sample chart is one used in changing from a turbine 
to an engine, both connected to alternators, in which each 
operation is given in detail so that anyone can study the whole 
operation at his leisure; and it will be found that a series of 
such operating charts will tend to systemize the work and will 
more than repay the trouble of making them and bring the 
new man to his best efficiency in the shortest time. 
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OPERATING CHABT 



CHAN0IN6 rSOM TUBBINS A TO ENQINX B 

Start B jet condenser. Close drips and see that oil is feeding. 
Hook up steam valve on engine, and open exhaust valve, and bypass 
steam into receiver. Baise pressure on receiver gage to about 6 lb., 
then close bypass valve. Hook up exhaust, and start engine slowlj. 
When thoroughly warmed up, brmg up to speed, but keep running 
on throttle. 

At Switghboabo 

dose field switch. Equalize voltage. Put in synchronizing plugs, 
X on outgoing machine panel. Phase in, that is, close main switch 
of incoming machine when hand of synchronism indicator is on mark 
between slow and fast. Open throttle valve. Slow down turbine, 
with speed control from board. Turn rheostat on engine panel out, 
keeping exciter voltage about 110 volts. When turbine meter reads 
0, pull turbine switch and open turbine field circuit. 

Stop Txtbbine and Pumps 

Trip turbine out. Close throttle. Close steam seals. Shut down 
air pump, hotwell pump and circulating pump. Open drips on tur- 
bine, air pump, hotwell pump and circulating pump. Close water- 
jacket valve on air pump. Close water seals on hotwell and circulat- 
ing pump. When turbine stops, shut off water from bearings. Leave 
turbine and all pumps ready to start in a hurry. 

Notes 

Main bearing on high-pressure side has a tendency to run warm. 
Jet pump B will stop, if running too slow and steam pressure drops. 
A receiver pressure of 5 lb. will give the quietest running conation. 



GOVEBNMEirT WHITEWASH AND FIBE-EETABDINO 

HIZTUBE 

Following is the formula for what is known as the United 
States Government whitewash mixture, which also acts as a 
fire-retarding coating: Slake ^ bushel of quicklime with boil- 
ing water, keeping it covered during process ; strain and add 1 
peck of salt dissolved in warm water; put 3 lb. ground rice in 
water and boil to a thin paste ; i^ lb. of powdered Spanish whit- 
ing; 1 lb. of clean glue dissolved in hot water. Mix well and 
let stand for several days. Keep in kettle or receptacle and 
apply as hot as possible with a whitewash or paint brush. 
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SAfEIT ATTACHUEKTS OK LADSEBS 

Many accidents have occurred to tlie men who inspect, oil 
and repair lineshaftmg, bearings, etc., due chiefly to the fact 
that the ladder slipped when the man leaned too far to one 
side to reach a bearing for instance. To prevent slipping along 



the shaft on which it was resting, rubber strips (marked A in 
the illustration) were tacked along both sides of the ladder in 
a certain plant. This plan worked out satiafactorily, and no 
accidents have oceurred since from this cause. The base of the 
ladder was also equipped with iron points at B to prevent slip- 
ping on the floor. 

HUT-LOCK FL&TE 

There are many ways to lock or secure nuts against slacking 
back, and t^e "lock plate" shown in the illustration is sub- 
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mitted, adding to the collection. The alot st A should be cat 
to within ^ in. of the bolt hole, and irhen the plate is on and 




SPECIAL PLATE TO BECCBB ITOTS 



the nuts ap solid, the ear or tab is bent ap, i 
mth a blunt diisel and a hammer. 



A HOUE-UADE OVEBAIIS WABHUTQ UACHIirX 

The iUnstration toUowing ahowa a home-made washing ma- 
chine that is nsefol for overalls and other greaay clothes. Steam 
entering at the bottom causes a whirling motion that throws 
the grease oat beneath the lid, and it also goes ont with the 
wasted water at the bottom. Anything pat into the washer 
falls in front of the steam jet and the force of the steam sends 
it spinning aroond the carved side until it falls on the jet again 
and gets another Met. The amoont of steam used is small, 
but il8 heat, in combination with the rotary motion, do^ the 
basineBs efiteotlTely. . 
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WASHma MACHINE FOB THE POWSB PLANT 

COFFEB BWAB JS SOXDEEDTG ACID 

An accidental discovery was made while soldering leaks in 
an old iron vessel that was considerably rusted. The flux used 
was zinc, cut in muriatie acid and slightly diluted with water. 
The handle of the swab was a piece of heavy copper wire and 
in applying the flux the surface became copper-coate<! and the 
solder adhered better than usual. Since the copper must have 
been derived from the copper swab handle, it is suggested that 
the whole swab, or brush, might easily be made out of a bundle 
of fine wire such as is used in lamp cord, attached to the end 
of the handle, and in this way expose a lot of surface to the 
action of the acid. 

GLmBXNO A SHOEE-STACE 

Three men climbed a stack that had no ladder on it in a 
way that seemed far from safe. They passed a rope four times 
around the stack, then hooked three pulleys on, at equal dis- 
tances apart, and each pulley on a different turn of the rope. 
Next, they pushed the ropes up the stack by means of long 
poles. When they had them up as far as they could reach, 
they were drawn up to the pulleys in "bos'n chairs" by other 
men ou the ground. They then pushed another Bet of ropes 
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up in the same iray after making themselvea secure to the first 
set. By repeating this process several times they reached the 
top of the stack. 

Of coarse the coming down part was easy as they were let 
down by the men below from a policy on the same kind of a 
grappling hook on the top of the stack as painters use on a honse, 
and after they got down this was thrown off the stack. 

BINSES FOE DETACHED PAGES 

A binder for keeping articles from periodicals in a handy 
form for reference is shown. A standard binder is used with 
mauila folders cat and folded as shown herewith for each sec- 
tion subject and held in place by the binder strips. Pages 



LOOSE-LEAF BINDER FOR HAOAZINB FAOBS 

from periodicals are clipped together for each section with 
standard paper fasteners, the edges trimmed and slots cnt in 
the inner edge to pass the binder strips. These are then in- 
serted in their respective folders and the whole binding tight- 
ened up in the osual way. The paper fasteners securing the 
articles in each section should be "staggered,*' in order to even 
up the thickness of the binding. To insert new articles, any 
section can be readily removed from its folder without dis- 
turbing those on either side. 

When there are articles relating to different sabjects, ovet^ 
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lapping or on the same pa^, the pages are filed under one 
section or tiUe and reference is made to the other article on 
the front of its particular section folder in a ruled space for 
that pnrpose. About fourteen section folders in each binder 
with the marginal title tabs 1% in. long in two courses makii^ 
seven in the length of the folder has been found most con- 



BINSEB FOE FEUIODZCAIS 

Binding complete issues of magazines may be done as fol- 
lows; Take out all the advertising pages after removing the 
metal binding wires, even the edges and clamp the remaining 
leaves in a vise with the backs up and with a hacksaw saw down 



UAOAZINES BOUND TOQETHEB TO PRESERVE 

through them to the depth of about % in. at intervals of about 
1 in. Use heavy cord or small wire and laee it back end forth 
throi^h the saw cuts until strong enough to keep the pages 
from pulling out when the book is opened. The table of con- 
tents can be bound in with the reading matter in r^ular order 
and at the end of the volume the complete index, so that an 
article may easily be found. 

For a cover, a sheet of strong wrappii^ paper glued to the 
back and over the edges just enough to cover the binding cords 
may be used; or if a stronger cover is wanted, take a piece 



IM SBCOND POWBB KINK BOOK 

of miiBliQ and cover two pieces of heavy pasteboat^ the am 
of the book and secare this cover by pasting a piece of muslin 
on the edge of the book and over the binding and extending 
•boat an inch on the pasteboard covers. 

WAIEB-LEVSI. HQICATOa IH OAa&aLASS 

It is sometimes hard to see jnat where the water is in gage- 
glassea on the fronts of boilers, heaters, etc., that have become 
fogged and dirty. The trouble can be obviated by placing a 
hollow cork in the glass, as shown in the illustration, as the 
cork can be readily seen and being hollow and a loose fit in the 
glass, will not a£ect the level of the water. This, of course, 



CORE IN QAOE GIASS 

ie not a new or original "kink," bat is simply a reminder or 
suggestion to someone who haa not thought of it. There have 
been numerous floats, to go into gage-glasses on the market in 
years past, but the cork will serve the purpose just as well and 
costs nothing. Giving the cork a color, red for example, that 
will make it more clearly visible is also advantageous in extreme 
cas^, but is not often necessary. 
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Acid, copper swab in soldering, 151 
Adjustable ceiling lamp, 83 
Adjustable extension lamp cord, M 
Air blast, portable, 133 
Air-bound steam traps, 72 
Air control for tube cleaner, 18 
Alarm, hi(^- and low-water, 23 
Anchoring an engine foundation, 5 
Ash-hopper, brick-Uned, 24 
Attachments on pliers, screwdriver, 

128 
Attachments on ladders, safety, 149 
Automatic control for belt-driven 

pump, 46 

B 

Babbitting, hints on, 9 

Bad packing overcome, 13 

Bearing, hot gas-engine, 7 

Bearing oil caused commutator insu- 
lation to fail, 79 

Bellows, removing drill chips by, 133 

Belt-driven pump, automatic control 
for, 46 

Bench for packing, rack and, 144 

Bends, locating and removing, 129 

Beveled boiler joints, 18 

Binder for detached pages, 153 

Binder for periodicals, 152 

Blast, portable air, 133 

Boiler-compound feeder, 21 

Boiler firebox improved, 36 

Boiler joints, bevels, 18 

Boiler patch, "spectacle," 19 

Boiler-room Kinks, 17-88 

Boiler-room practice, dangerous, 23 

Boiler-tube-ferrule puller, 118 



Boiler tubes, record of, 35 
Boilers, natural gas under, 35 
Breakdown and repair, pump, 106 
Breaking in the new man, 147 
Brick-lined ash-hopper, 24 
Broken cast piston repaired, 109 
Broken crosshead, repairing, 108 
Broken gear-wheel, repairs to, 110 
Brushes, copperplating carbon, 82 
Burning natiural gas under boilers, 35 
Bushed, loose crankpin, 4 
"Buttoning a Key," 108 



Cables, ring for hoisting wire, 122 
Cap, water-jacketed pillow-block, 8 
Carbon versus tungsten lamps, 100 
Cast piston repaired, broken, 109 
Centrifugal pumps, priming, 145 
Changing hot-water heating to steam, 

135 
Chimneys, controlling smoking, 33 
Chips, by a bellows, removing, 133 
Circulating pipe, repair to copper, 102 
Clamp for I-beam, hanger, 115 
Cleaning condenser tubes with muri- 
atic acid, 16 
Cleaning device for sump, 143 
Cleaning economizer, 27 
Cleaning motors, compressed air for, 

96 
Cleaning tiurbo-altemators, 81 
Chmbing a smoke-stack, 151 
Coal transferred with scraper, 28 
Coils fail to heat, why, 136 
Combination grease and oil-eups, 50 
Combination pipe joint, 59 
Combined measure and funnel, 126 
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Commutator insulation failure 

through bearing oil, 79. 
Conmiutator slotting, 100 
Conmiutator was strained, 86 
Compound mixing and feeding tank, 

22 
Compressed air for deamng motors, 

96 
Compressed air, handling oil by, 48 
Condenser overhauled, second-hand, 

15 
Condenser-tube scraper, 4 
Condenser tubes, packing, 9 
Condenser tubes with muriatic acid, 

cleaning, 16 
Connection to tank, snudl pipe, 63 
Connections, radiator, 136 
Control for belt-driven pump, auto- 
matic, 46 
Control for tube cleaner, air, 18 
Controlling smoking chimneys, 33 
Copper circulation pipe, repair to, 102 
Copper swab in soldering acid, 151 
Copperplating carbon brushes, 82 
Cord, adjustable extension lamp, 94 
Covering, pipe, 60 
Cranes, signal device for overhead, 

140 
Crank, fastening a loose, 104 
Crankpin, loose, 4 
Crosshead, repairing broken, 108 
Cups, entering leather pump, 47 
Cups, sight feed for oil, 52 
Cure for rattling governors, 10 
Curtain wall, holding up stoker, 30 
Cutter, a handy packing, 117 
Cutter, easily made gasket, 122 
Cutter for large-sised wire, 119 
Cutter for round gaskets, 123 
Cutter, screw-t3rpe wire, 130 
Cylinder-draining system, 68 



Damper, holding in position, 32 
Dangerous boiler-room practice, 23 
Detached pages, binder for, 52 
Device for drawing tight keys, 131 



Device for overhead cranes, signal, 

140 
Device for sump-cleaning, 143 
Distant-load indicator, 85 
Door, safety latch for furnace, 26 
Drain pipes, how not to connect, 64 
Draining cylinders, 68 
Draining valve, easily made, 74 
Drawing tight keys, device for, 131 
Drill chips, removing by bellows, 133 
Drill extension, home-made, 120 . 
Drilling holes in glass, 14 
Drip line to trap, receiver on, 72 
Drives, kinks in handling rope, 138 
Drying out electric motors, 91 

E 

Easily attached toolholder, 118 
Easily made draining valve, 74 
Easily made gasket cutter, 122 
Easily made pipe covering, 60 
Eccentric strap repaired, 107 
Economisers, cleaning, 27 
Economizers, operating fuel, 37 
Electrical Kinks, 7a-101 
Elusive ground, 79 
Emergency light switch, 92 
Emergency pump governor, 44 
Emergency pump repair, an, 103 
Emergency pump repairs, 76 
Emergency valve repair, 75 
Engine f oimdation, anchoring, 5 
^ Engine, fuel-oil, operating, 6 
Engine-oiling system, 51 
Engine-room Kinks, 1-17 
Engine-room rules, 1 
Entering leather pmnp cups, 47 
Extension, home-made drill, 120 
Extension lamp cord, adjustable, 94 
Extension lamp cord, handy, 93 
Extension oil-can spout, 115 
Extension, valve-stem, 65 



Fastening a loose crank, 104 
Feed pump, keeping oil out of, 140 
Feed-water heater and filter, 39 
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Feed-water heater, fouled, 20 
Feed*water heater, improyiaed, 40 
Feeder, boiler compound, 21 
Feeding tank, compound mixing, and, 

22 
Ferrule puller, boiler-tube, 118 
Field-pole polarity, testing, 87 
Field rheostat, repairing open circuit 

in, 95 
Filter, feed-water heater and, 39 
Filter for used oil, sand, 53 
Firebox, improved, boiler, 36 
Fire-retarding mixture. Government 

whitewash and, 148 
Fireroom load telegraph, 25 
Fitting a new piston valve, 145 
Flanged pipe, support for, 57 
Float connection, improved, 71 
Fouled feed-water heater, 20 
Foimdation, anchoring engine, 5 
Fad and Furnace Kinks, 28-S8 
Fuel economixers, operating, 37 
Fuel-oil engine, operating under diffi- 
culties, 6 
Full performance records, 3 
Funnel, combined measure and, 126 
Furnace door, safety latch for, 26 
Furnace walls, protection of, 31 
Fuses, wooden pliers for replacing, 89 

G 

Gage-glass, water-level indicator in, 

154 
Gas-engbe bearing, hot, 7 
Gas under boilers, natural, 35 
Gasket cutter, easily made, 122 
Gaskets, cutter for round, 123 
Gear, repair pump, 105 
Gear wheel, repairs to broken, 110 
Give careful attention to valve-stem 

threads, 65 
Gland nuts, securing, 121 
Glass, drilling holes in, 14 
Government whitewash and fire re- 
tarding mixture, 148 
Governor, emergency pump, 44 
Governors, cure for rattling, 10 



Grease and oil cup, combination, 50 
Ground, elusive, 79 
Guard, thermometer, 114 



Handling oil by eompiessed air, 48 
Handy extension lamp cord, 93 
Handy improvised jack, 132 
Handy packing cutter, 117 
Hanger-damp for I-beam, 115 
Hangers to diminate vibration, pipe, 

55 
Heater and filter, feed-water, 39 
Heater, fouled feed-water, 20 
Heater, improvised feed-water, 40 
High- and low-water alarm, 23 
Hints on babbitting; 9 
Hoisting wire cables, ring for, 123 
Holding damper in position, 32 
Holding up stoker curtain wall, 30 
Holes, drining in glass, 14 
Holes in piston, plugged, 17 
Home^nade dnll extension, 120 
Home-made overalls washing m»- 

chine, 150 
Home-made stud wrench, 113 
Home-made wire straightener, 124 
Hot gas-engine bearing, 7 
Hot-water heating to steam, chang- 
ing, 135 
How not to oonneot drain pipes, 64 



I-beam, hanger damp for, 115 
Ignition S3rstem wirings, 78 
Improved boiler firebox, 36 
Improved float connection, 71 
Improvised feed^water heater, 40 
Improvised jack, a handy, 132 
Increasing the water sui^y, 45 
Indicator, distant4oad, 85 
Indicator in gage-glass, water4evel, 

154 
Insulation failure through bearing 

oil, 79 
Insulation repair, dipnring, 89 
IntenuJ oombustion economy, 11 
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Jack, a haii4y improvised, 132 
Jointi combination pipe, 59 



Keeping oil out of feed pump, 40 
Keeping record of boiler tubes, 35 
"Key, buttoning a," 108 
Key, sandpaper replaces pulley, 105 
Keys, device for drawing tight, 131 
Kinks in handling rope drives, 138 



Ladders, safety attachments on, 149 
Lamp, adjustable ceiling, 83 
Lamp bank as a rheostat, 97 
Lamp cord, adjustable extension, 94 
Lamp cord, handy extension, 93 
Lamps, carbon versus tungsten, 100 
Large repair bill saved, 70 
Largendzed wire cutter, 119 
Latch for furnace door, safety, 26 
Leaks in i^pcs, stopping small, 71 
Leather pump cups, entering, 47 
Load telegraph, fireroom, 25 
Locating and removing bends, 129 
Location of od bump's, 29 
Lock, plate nut, 150 
Lock washer, a successful, 128 
Loose crank, fastening a, 104 
Loose crankpin bushed, 4 
Loose pump-valverseat secured, 43 
Loss in waterwheel pit, power, 141 
Low-water alarm, high- and, 23 

U 

Machining and RqMdcing Kiaks, 
lOft-lia 

Measiue and funnel, combined, 126 
Miscelltneotts Kinks, 18&-li4 
Mixing and feeding tank, compound, 

22 
Motor operated with cme field coil 

removed, 88 
Motor, silencing a noisy, 82 
Motor would not cany its load, 91 



Motors, eleaoing, 96 
Motors, drying out electrie, 91 
Muriatic acid, cleaning condenser 
tubes with, 16 

N 

Natural gas under boilers, 35 
Noisy motor, silencing a, 8^ 
Nut-lock plate, 149 
Nuts, securing gland, 121 



Oil burners, location of , 29 
Oilcan spout, extension, 115 
Oil cup, combination, 50 
Oil cups, sight feed for, 52 
Oil, handling by compressed air, 48 
Oil, keeping out of feed pump, 40 
Oil, sand filter for used, 53 
Oil transferred to tank, 49 
Oiling for engines, 51 
Oils and Oiling Kinks, 48-64 
Open circuit in field rheostat, re- 
pairing, 95 
Operating a series motor with one 

field coil removed, 88 
Operating fuel economizers, 37 
Operating fuel-oil engine under dif- 
ficulties, 6 
Orsat apparatus, warming up, 27 
Overalls washing machine, 150 
Over,h^ad cranes, signal device for, 

140 
Oxyaoetylene torch, repairs by, lit) 



Packing, bad, overcc«ne, 13 
Packing condenser tubes, 9 
Packing cutter, handy, 117 
Packing, rack and bench, 144 
Packing, removing piston-rod, 13 
Pages, binder for detached, 152 
Paper, "self-marking," 18 
Performance records, full, 3 
Periodicals, binder for, 153 
Pillow-block cap, water-jacketed, 8 
Pipe covering, easily made, 60 
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Pipe haogen to eliminate Titoktion, 

55 
Pipe joint, combination, 59 
Pipe lines, strainer for, 63 
Pipe, repair to copper circulating, 102 
Pipe, support for flanged, 57 
Pipe wrench for many sizes, 58 
Pipe wrench, stud or, 113 
Pipes and Piping Kinks, 6^-77 
Pipes, drain, how not to connect, 64 
Pipes, stopping small leaks in, 71 
Piston, plugged holes in, 17 
Piston repaired, broken cast, 109 
Piston-rod packing, removing, 13 
Piston valve, fitting a new, 145 
Pit, power loss in waterwheel, 141 
Plate, nut-lock, 149 
Pliers, screwdriver attachment on, 

128 
Pliers, wooden for replacing fuses, 89 
Plugged holes in piston, 17 
Pointers on soldering, 14 
Pointers, promiscuous power-plant, 

137 
Polarity, testing field-pole, 87 
Portable air-blast, 133 
Power loss m waterwheel pit, 141 
Power-plant pointers, promiscuous, 

137 
Priming centrifugal pumps, 145 
Promiscuous poweivplant pointers, 

137 
Protection of furnace walls, 31 
Puller, boiler^tube-ferrule, 118 
Pulley key, sandpaper replaces, 105 
Pomp and Valve KinkSi 8^-47 
Pump, automatic oontrol for belt- 
driven, 46 
Pump brei^down and repair, 106 
Pump cups, entering leather, 47 
Pump-gear repair job, 105 
Pump governor, emergency, 44 
Pump repairs, emergency, 76 
Pump suction, vapor relief on, 41 
Pomp valve seat secured, looee, 43 
Pump valve seat wrendi, 112 
Pump valves, truing up, 15 
Pumps, priming oentrif ^gal, 14§ 



R 

Rack and bench for packing, 144 
Radiator connections, 136 
Rattling governors, cure for, 10 
Receiver on drip line to trap, 72 
Receiver on steam line, 59 
Record of boiler tubes, 35 
Records, full performance, 3 
Regulating the flow of siphon, 61 
Relief on pump suction, vapor, 41 
R^nedy, hot gas-engine bearing, 7 
Removing bends, locating and, 129 
Removing drill chips by bellows, 133 
Removing piston-rod packing, 13 
Repair, an emergency pump, 103 
Repair bill saved, 70 
Repair, emergency valve, 75 
Repair, insulation, 89 
Repair job, pump-gear, 105 
Repair, pump breakdown and, 106 
Repair to eo|^)er circulating pipe, 102 
Repaired, eccentric strap, 107 
Repairing an open-circuit in a field 

rheostat, 95 
Repairing broken erosshead, 108 
Repairs by oxyacetylene torch, 110 
Repairs, emergency pump, 76 
Repairs to broken gear wheel, 110 
Rheostat, lamp bank as, 97 
Rheostat, repairing open-drcittt in, 95 
Ring for hoisting wire cables, 122 
Rope drives, kinks in handling, 138 
Round gaskets, cutter for, 123 
Rubber pump valves, truing up, 16 
Rules, engine-room, 1 

S 

Safety attachments on ladden, 149 
Safety latch far f umaoe door, 26 
Sand filter for used oil, 53 
Sand hole, stopped with tin foil, 66 
Sandpaper replaces pull^ hey, 106 
Scraper, oondenser-tube, 4 
Scraper, traosfening coal vritih, 28 
Screen for suction line, 73 
Screwdriver attachment on plien, 128 
Screw-type wire cutter, 130 
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Seat wroieli, pump valTe, 112 
Second-hand oondauer overhauled, 

15 
Securing gland nute, 121 
"Self ^narking" paper, 13 
Series motor operated with one field 

coil removed, 88 
Shafte, spanner wrench for finished, 

127 
Sight feed for oil cups, 62 
Signal device for overhead cranes, 140 
Silencing a noisy motor, 82 
Simple vacuum breaker, 69 
Sini^phase motor would not carry 

its load, 01 
Siphon, regulating the flow of, 61 
Slip-ring insulation repair, 89 
Slotting, commutator, 100 
Small pipe connections to tank, 63 
Sman To6l Kinks, 111-184 
Smoke-stack, climbing a, 151 
Smoking chimneys, controlling, 33 
Soldering add, copper swab in, 151 
Soldering, pointers on, 14 
Spanner wrench for finished shafts, 

127 
"Spectacle'' boiler patch, 19 
Spout, extension oilcan, 115 
Steam, changing hot-water heating 

to, 135 
Steam lines, receiver on, 59 
Stoker ciutain wall, holding up, 30 
Stopped sand hole with tin foil, 66 
Stopping small leaks in pipes, 71 
Straightener, home-made wire, 124 
Strained commutator, 85 
Strainer for pipe lines, 63 
Strainer for small suction line, 75 
Strap repaired, eccentric, 107 
Stud or pipe wrench, 113 
Stud wrench, home-made, 113 
Successful lock washer, 128 
Suction line, screen for, 73 
Suction line, strainer for, 75 
Suction, vapor relief on pump, 41 
Sump-cleaning device, 143 
Supply, increasing the water, 45 
Support for flanged pipe, 57 



Swab in soldering add, copper, 151 
Switch, emergency lighting, 92 



Tank, compound mixing and feeding, 

22 
Tank, small pipe connection to, 63 
Tank, transferring oil to, 49 
Telegraph, fireroom load, 25 
Testing field-pole polarity, 87 
Thermometer guard, 114 
Threads, valve-stem, 65 
Tight keys, a device for drawing, 131 
Tin foil, stopped sand hole with, 66 
Tool holder, easily attached, 118 
Tool, wire tightening, 125 
Tordi, repairs by oxyacetylene, 110 
Transferring coaJ with scraper, 28 
Transferring oil to tank, 49 
Trap, recdver on drip line to, 72 
Traps, steam, air-bound, 72 
Truing up rubber pimip valves, 15 
Tube deaner, air control for, 18 
Tubes, condenser packing, 9 
Tungsten versus carbon lamps, 100 
Turbo-alternators, deaning, 81 



Vacuum breaker, simple, 69 

Valve automatically closes when tank 

fills, 67 
Valve, draining, 74 
Valve, fitting a new piston, 145 
Valve repairs, emergency, 75 
Valve seat wrench, pump, 112 
Valve-stem extension, 65 
Valve-stem threads, give careful 

attention to, 65 
Vapor relief on pump suction, 41 
Vibration, pipe hangers to eliminate, 

55 

W 
Wall, holding up stoker curtain, 30 
Walls, protection of furnace, 31 
Warming up Orsat apparatus, 227 
Washer, a successful lock, 128 
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Washing machine, overalls, 150 
Water alarm, high- and low-, 23 
Water-jacketed pillow-block cap, 8 
Water-level indicator m gage-glass, 

154 
Water-supply, increasing the, 45 
Water wheel pit, power loss in, 141 
Wheel, repairs to broken gear, 110 
Whitewash and fire-retarding mixture. 

Government, 148 
Why coils fail to heat, 136 
Wire cables, ring for hoisting, 122 



Wire cutter, largensixed, 110 
Wire cutter, screw-type, 130 
^B^^re straightener, home-made, 124 
Wire-tightening tool, 125 
Wirings, ignition system, 78 
Wooden pliers for replacing fuses, 89 
Wrench for finished shafts, spanner, 

127 
Wrench, home-made stud, 113 
Wrench, pipe, for many siies, 58 
Wrench, pump valve-seat, 112 
Wrench, stud or pipe, 113 
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